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TRANSiLATfON FROM ARABIC ORIGINAL 



MINISTRY OF ECONOMY & TRADE 
DIRECTORATE GENERAL OF ECONOMY & TRADE 
INTELLECTUAL PROPERTY PROTECTION SERVICE 

ORDER NO. 251/1 /AT FOR GRANT OF A PATENT 

The Minister of Economy and Trade; 

In pursuance of decree No. 4 dated December 4, 1998 (forming the government) 

In pursuance of Decree No. 6821 dated December 28, 1973, relating to the organization of the 
Ministry of Economy & Trade, Industry & Petroleum. 

In pursuance of Order No. 2385 issued on January 17, 1924 and its amendments, relating to 
protection of Commercial and Industrial Property, as well as Article 14 thereof 

In pursuance of Order No. 152 issued on July 16, 1939 (Application of Paris Convention 
Agreement for the Protection of Industrial Property dated March 20, 1 883) 

In accordance with the application submitted on January 12. 2000, by Messrs. Saba & Co., 
residing at Beirut, acting in their capacity in the name and for the account of Bayer 
Corporation. 

In accordance with Proces Verbal relating to the receipt of the said application, prepared by the 
Head of Intellectual Property Protection Sen/ice on January 12, 2000. 

In accordance with the suggestion of the Director General of Economy & Trade 

DECREES THE FOLLOWING 

ARTICLE 1: ' . . « , 

Bayer Corporation., Whose Head Office is at 100 Bayer Road, Pittsburgh, Pennsylvania, 

USA is granted a patent of invention relating to "Process for preparing carboxyaryl 
substituted diphenyl ureas as raf kinase inhibitors" for a period of fifteen years, 
commencing from the date of filing the application on January 1 2, 2000 and registered under 

No 6124 claiming Convention Priority based on the corresponding US Serial Nos. 60/115.8//, 
09/257.266 and 09/425.228 dated January 13, February 25 and October 22, 1999 respectively.. 

ARTICLE 2 ' 

The Holder of this certificate is entitled to all rights an obligations stipulated in the 

abovementioned Order No. 2385 and its amendments, with the observance of the provisions of 

Article 14 thereof, which stipulates that this patent has been granted without any guarantee as 
to the genuineness merit or novelty of the said invention, or as to the fidelity or accuracy of the 
description thereof. 

ARTICLE 3: 

This Decree shall be published in the Official Gazette and sen/ed upon the party concerned. 



Beirut, May 4, 2000 



Minister of Economy & Trade 
Sign & Seal 



PATENT REQUIREMENTS AFTER REGISTRATION IN LEBANON 

FROM LAW OF JANUARY 1 7 1924 



Artxcle 45 : If the patentee fails to pay the fee before the 

commencement of each of the years of the duration of his patent 
he forfeits his rights tc the patent. He shall, however be 

flTT/u^A^in '^t^'^^K ^"'^^^^^l ^° P^y. in which case an Addition 
fee of LL.4. 50 shall have to be paid. 

Article 46 : Likewise, a patentee shall forfeit his rights: 



b) 



a) If he introduces into Lebanon, from foreign sources, objects 
similar to these guaranteed by his patent, provided due 
observation is made of contradictory international 
conventions applicable to Lebanon. 

If he fails, within two years, to put his invention into 
practice; exception being made if he proves that direct 
offers were made to industrialists capable of utilizing 
his invention, and that he did not refuse, without cause 
the licensing applications to realize it under reasonabU 
conditions. ^v^nauxe 

Article 47 : Special provisions will subsequently be issued to 

fn^^if : the conditions of international'proteJtion of patents 
xn Lebanese territory. Hciueucb 
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co-Carboxyaryl substituted diphenyl ureas as raf kinase inhibitors 

10 Cross-Reference to Related Applications 

This is a continuation-in-part of Serial No. 09/257,266 filed February 25, 1999 and a 
continuation-in-part of Serial No. 60/11 5,877 filed January 13, 1999. 

Field of the Invention 

15 This invention relates to the use of a group of aryl ureas in treating raf mediated diseases, and 
pharmaceutical compositions for use in such therapy. 

Background of the Invention 

The p2r^^ oncogene is a major contributor to the development and progression of human 
20 solid cancers and is mutated in 30% of all human cancers (Bolton et al. Ann, Rep. Med. 
Chem. 1994, 29, 165-74; Bos, Cancer Res. 1989, 49, 4682-9). In its normal, unmutated form, 
the ras protein is a key element of the signal transduction cascade directed by growth factor 
receptors in almost all tissues (Avruch et al. Trends Biochem. Sci. 1994, 7P, 279-83). 
Biochemically, ras is a guanine nucleotide binding protein, and cycling between a GTP- 
25 bound activated and a GDP-bound resting form is strictly controlled by ras' endogenous 
GTPase activity and other regulatory proteins. In the ras mutants in cancer cells, the 
endogenous GTPase activity is alleviated and, therefore, the protein delivers constitutive 
growth signals to downstream effectors such as the enzyme raf kinase. This leads to the 

cancerous growth of the cells which carry these mutants (Magnuson et ai, Semin, Cancer 

?0 Bioi 1994, 5, 247-53). It has been shown that inhibiting the effect of active ras bv inhibiiiny 
the raf kinase signaling pathway by administration of deactivating antibodies to raf kinase or 
by co-expression of dominant negative raf kinase or dominant negative MEK, the substrate ot" 
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raf kinase, leads to the reversion of transformed cells to the normal growth phenotype (see: 
Daum et al. Trends Biochem. Sci. 1994, J 9, 474-80; Fridman et aL J. BioL Chem. 1994, 269, 
30105-8. Kolch et al. {Nature 1991, 349, 426-28) have ftirther indicated that inhibition of raf 
expression by antisense RNA blocks cell proliferation in membrane-associated oncogenes. 
Similarly, inhibition of raf kinase (by antisense oligodeoxynucleotides) has been correlated in 
vitro and in vivo with inhibition of the growth of a variety of human tumor types (Monia et 
aL, Nat, Med, 1996, 2, 668-75). 

Summary of the Invention 

The present invention provides compounds which are inhibitors of the enzyme raf kinase. 
Since the enzyme is a downstream effector of p2V^, the inhibitors are useful in 
pharmaceutical compositions for human or veterinary use where inhibition of the raf kinase 
pathway is indicated, e.g., in the treatment of tumors and/or cancerous cell growth mediated 
by raf kinase. In particular, the compounds are useful in the treatment of human or animal 
solid cancers, e.g., murine cancer, since the progression of these cancers is dependent upon 
the ras protein signal transduction cascade and therefore susceptible to treatment by 
interruption of the cascade, i.e., by inhibiting raf kinase. Accordingly, the compounds of the 
invention are useful in treating cancers, including solid cancers, such as, for example, 
carcinomas (e.g., of the lungs, pancreas, thyroid, bladder or colon), myeloid disorders (e.g., 
myeloid leukemia) or adenomas (e.g., villous colon adenoma). 

The present invention therefore provides compoimds generally described as aryl ureas, 
including both aryl and hetero aryl analogues, which inhibit the raf kinase pathway. The 
invention also provides a method for treating a raf mediated disease state in humans or 
25 mammals. Thus, the invention is directed to compounds which inhibit the enzyme raf kinase 
and also compounds, compositions and methods for the treatment of cancerous cell growth 
mediated by raf kinase wherein a compound of Formula I is administered or pharmaceutically 
acceptable salt thereof. 

A-D-B (I) 

30 In formula I. D is -NH-C(0)-NH., 
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A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L )q , 
where L is a 5 or 6 membered cyclic structure bound directly to D, comprises a 
substituted cyclic moiety having at least 5 members, M is a bridging group having at least 
one atom, q is an integer of from 1-3; and each cyclic structure of L and contains 0-4 
5 members of the group consisting of nitrogen, oxygen and sulfur, and 

B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to , 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein is substituted by at least one substituent selected from the group consisting 
10 of -SOiRx, -C(0)Rx and -C(NRy) Rz, 

Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 
halo, 

Rz is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
15 containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 

Rx is Rz or NRaRb where Ra and Rb are 

a) independently hydrogen, 

20 a carbon based moiety of up to 30 carbon atoms optionally containing 

heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(Rf)3 where Rf is hydrogen or a carbon based moiety of up to 24 carbon 
25 atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 

by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 

optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 
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b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 

5 S and O and are optionally substituted by halogen; or 

c) one of Ra or Rb is -C(0)-, a C1-C5 divalent alkylene group or a substituted Ci- 
C5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
members, wherein the substituents of the substituted Ci -C5 divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 

10 to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or is additionally substituted, the 
substituents are selected from the group consisting of halogen, up to per-halo, and VVn, where 
n is 0-3; 

15 wherein each W is independently selected from the group consisting of -CN, -C02R\ 

-C(0)NR^R\ -C(0)-R\ -NO2, -0R\ -SR\ -NRV, -NR^C(0)0R\ -NR^C(0)R\ -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
from N, S and O and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -C02R\ 'C{0)R\ -C(0)NR^R\ -0R\ -SR\ - 

20 NR^R", -NO2, -NR^C(0)R^ -NR^C(0)OR^ and halogen up to per-halo; with each R' 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 

wherein Q is -0-, -S-, -N(R^)-, -(CH2W, -C(0)-, -CH(OH)-, -(CH:)n,0-, -(CH.jmS-, 
-(CH2)n.N(R')-, -0(CH2)rr,- CHX"-, -CX^-, -S-(CH2)ni- and -N(R^)(CH2)m-, where m= 1-3, 
25 and is halogen; and 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Zni, wherein nl is 0 to 3 and each Z is 
mdependently selected from the group consisting of -CN, -C02R^. -C{0)R , -C(0)NR R . - 
30 NO2, '0R\ - SR' -NR'R', -NR"C(0)0R', -NR'C(0)R\ and a carbon based moiei> of up to 

4 
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24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -CO2R , - 
C0R\ -C(0)NRV, -0R\ -SR', -NO2, -NRV, .NR'C(0)R\ and .NR'C(0)0R\ with R^ as 
defined above. 

In formula I, suitable hetaryl groups include, but are not limited to, 5-12 carbon-atom 
aromatic rings or rin? systems containing 1-3 rings, at least one of which is aromatic, in 
which one or more, e.g., 1-4 carbon atoms in one or more of the rings can be replaced by 
oxv-en nitrogen or sulfur atoms. Each ring typically has 3-7 atoms. For example, B can be 
2- or 3-furyl, 2- or 3-thienyl, 2- or 4-triazinyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 
1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyI, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triazol-l-, -4- or -5- 
yl, 1,2,4-triazol-l-, -3- or -5-yl, 1- or 5-tetrazolyl, l,2,3-oxadiazol-4- or -5-yl, 1,2,4- 
oxadiazol-3- or -5-yl, l,3,4-thiadiazol-2- or -5-yl, l,2,4-oxadiazol-3- or -5-yl, 1,3,4- 
thiadiazol-2- or -5-yl, l,3.4-thiadiazol-3- or -5-yl, l,2,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- 
or 6-2H-thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-, 4-, 5-. 
6- or 7-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 
4- or 5-benzimida2olyl, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-. 4-, 5-, 6- or 7-benzoxazolyl, 
3-, 4-, 5- 6- or 7-benzisoxazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7- 
benzisothiazolyl, 2-, 4-, 5-, 6- or 7-benz-l,3-oxadiazolyl. 2-, 3-, 4-, 5-, 6-, 7- or 8-quinoUnyl, 
1., 3-, 4-, 5-, 6-, 7-, 8- isoquinolinyl, 1-, 2-., 3-. 4- or 9-carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- 
or 9-acridinyl, or 2-. 4-, 5-. 6-, 7- or 8-quinazolinyl, or additionally optionally substituted 
phenyl, 2- or 3-thienyl, 1,3,4-thiadiazolyl, 3-pyrryl, 3-pyrazolyl, 2-thiazoIyl or 5-thiazolyl, 
etc. For example, B can be 4-methyl-phenyl, 5-methyl-2-thienyl, 4-methyl-2-thienyl, 1- 
methyl-3-pyrryl, l-methyl-3-pyrazolyl, 5-methyl-2-thiazolyl or 5-methyl-l,2,4-thiadiazol-2- 

yl. . 

Suitable alkyl groups and alkyl portions of groups, e.g., alkoxy, etc. throughout 
include methyl, ethyl, propyl, butyl, etc., including all straight-chain and branched isomers 

such as isopropyl, isobutyl, jec-butyl, rerr-butyl, etc. 

Suitable aryl groups which do not contain heteroatoms include, for example, phenyl 
and 1- and 2-naphthyl. 



The term "cycloalkyl", as used herein, refers to cyclic structures with or without alkyl 
substituents such that, for example, "C4 cycloalkyl" includes methyl substituted cyclopropyl 
groups as well as cyclobutyl groups. The tem "cycloalkyl", as used herein also includes 

saturated heterocyclic groups. 
5 Suitable halogen groups include F, CI, Br, and/or I, from one to per-substitution (i.e. 

all H atoms on a group replaced by a halogen atom) being possible where an alkyl group is 
substituted by halogen, mixed substitution of halogen atom types also being possible on a 
given moiety. 

The invention also relates to compounds per se, of formula I. 

10 

The present invention is also directed to pharmaceutically acceptable salts of formula I. 
Suitable pharmaceutically acceptable salts are well known to those skilled in the art and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid, methanesulphonic acid, trifluoromethanesulfonic acid, 
15 benzenesulfonic acid, p-toluenesulfonic acid, 1 -naphthalenesulfonic acid, 2- 
naphthalenesulfonic acid, acetic acid, trifluoroacetic acid, malic acid, tartaric acid, citric acid, 
lactic acid, oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, 
phenylacetic acid, and mandelic acid. In addition, pharmaceutically acceptable salts include 
acid salts of inorganic bases, such as salts containing alkaline cations (e.g., Li* Na' or K ), 
20 alkaline earth cations (e.g., Mg*^ , Ca*^ or Ba*^), the ammonium cation, as well as acid sahs 
of organic bases, including aliphatic and aromatic substituted ammonium, and quaternary 
ammonium cations, such as those arising from protonation or peralkylation of triethylamine, 
■ A:A^-diethylamine, N,//-dicyclohexylamine, lysine, pyridine, 7V,A^-dimethylaminopyridine 
(DMAP), l,4-diazabiclo[2.2.2]octane (DABCO), l,5-diazabicyclo[4.3.0]non-5-ene (DBN) 
25 and 1 ,8-diazabicyclo[5.4.0]undec-7-ene (DBU). 

A number of the compounds of Formula I possess asymmetric carbons and can therefor exist 
in racemic and optically active forms. Methods of separation of enantiomeric and 
diastereomeric mixtures are well known to one skilled in the art. The present invention 
30 encompasses any isolated racemic or optically active form of compounds described in 
Formula I which possess raf inhibitory activity. 
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Crnrrnl Pr^p^r^tKe Methods 



The compounds of Fonnula I may be prepared by the use of town chemical reacuons and 
procedures, some from starting materials which are commercially avatlable. Nevertheless, 
.eneral preparative methods are provided below to aid one skilled in d,e art in synthestzmg 
Le compounds, with more detailed examples being provided in the Experimental secnon 



which follows. 



Subsntuted anilines may be generated usihg standard methods (March. Advance, Organic 
Chemis,rv y Ed.; John Wiley: New York (1985). Larock. Comprehensive Organic 
TransfoZaiions; VCH Pubhshers: New York (1989)), As shown in Scheme I, aryl ammes 
are commonly synthesized by reduction of nitroaryls usirrg a metal catalyst, such as N, Pd, or 
P, and H: or a hydride inmsfer agent, such as formate, cyclohexadiene, or a borohydnde 
(Rvlander. Hv<f«g..a„». Meihois: Academic Press: London, UK (1985)). Nitroaryls may 
al^ be dtreclv reduced using a strong hydride source, such as LiAlH. (Seyden-Penrte. 
Ke,uci.ons by .he Alumino- ani BoroHyiriies in Organic SyniHesis; VCH Publishers: New 
York ,199,)), or using a zero valent metal, such as Fe. Sn or Ca, often in acidic media. Many 
methods exist for the synthesis of nitroaryls (March. Advance, Organic Chemisiry. . Ed. 
John Wiley: New York (1985). Larock. Comprekensive Organic Transformations; VCH 
Publishers: New York (1989)). 

H2 / catalyst 
(eg. Ni, Pd. Pt) \^ 



ArNO' 



^ ArNHj 

M{0) 




20 



(eg. Fe. Sn, Ca) 
Scheme I Reduction of Nitroaryls to Aryl Amines 

Nuroarvls are commonly formed by electrophiUc aromatic nitration us^ng HNO,. OT an 
altemauve NOf source. Nitroaryls may be funher elaborated poor to reduction. Thus, 

niiroaPvis substituted with 
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Ar-H 



HNO3 



ArNOs 



potential leaving groups (e.g. F, CI, Br, etc.) may undergo substitution reactions on treatment 
with nucleophiles, such as thiolate (exemplified in Scheme II) orphenoxide. Nitroaryls may 
also undergo Ullman-type coupling reactions (Scheme II). 




Scheme II Selected Nucleophilic Aromatic Substitution using Nitroaryls 

Nitroaryls may also undergo transition metal mediated cross coupling reactions. For 
example, nitroaryl electrophiles, such as nitroaryl bromides, iodides or triflates, undergo 
palladium mediated cross coupling reactions with aryl nucleophiles, such as arylboronic acids 
(Suzuki reactions, exemplified below), aryltins (Stille reactions) or arylzincs (Negishi 
reaction) to afford the biaryl (5). 




Either nitroaryls or anilines may be converted into the corresponding arenesulfonyl chloride 
(7) on treatment with chlorosulfonic acid. Reaction of the sulfonyl chloride with a fluoride 
source, such as KF then affords sulfonyl fluoride (8). Reaction of sulfonyl fluoride 8 with 
trimethylsilyl trifluoromethane in the presence of a fluoride source, such as 

tris(dimethylamino)suIfonium difluorotrimethylsiUconate (TASF) leads to the corresponding 
trifluoromethylsulfone (9). Ahematively, sulfonyl chloride 7 may be reduced to the 

arenethiol (10), for example with zinc amalgum. Reaction of thiol 10 with CHCIF: in the 
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presence of base gives the difluoromethyl mercaptam (11), which may be oxidized to the 
suifone [12) with any of a variety of oxidants, including CrOs-acetic anhydride (Sedova et al. 
Zh. Org. Khim, 1970, 6, (568). 




5 Scheme III Selected Methods of Fluorinated Aryl Suifone Synthesis 

As shown in Scheme IV, non-symmetrical urea formation may involve reaction of an aryl 
isocyanate (14) with an aryl amine (13). The heteroaryl isocyanate may be synthesized from 
a heteroaryl amine by treatment with phosgene or a phosgene equivalent, such as 
trichloromethyl chloroformate (diphosgene), bis(trichloromethyl) carbonate (triphosgene), or 

10 /V.A^'-carbonyldiimidazole (CDI). The isocyanate may also be derived from a heterocyclic 
carboxylic acid denvative, such as an ester, an acid halide or an anhydride by a Curtius-type 
rearrangement. Thus, reaction of acid denvative 16 with an azide source, followed bv 
rearrangement affords the isocyanate. The corresponding carboxylic acid (17) may also be 
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subjected to Curtius-type rearrangements using diphenylphosphoryi azide (DPPA) or a 
similar reagent. 



COCI2 



10 



15 



20 



Ar''-NCO 



HoN-Ar^ 



14 




H H 
15 



DPPA 



Ar 



O 

.A 



OH 



16 17 

Scheme IV Selected Methods of Non-Symmetrical Urea Formation 

Finally, ureas may be further manipulated using methods familiar to those skilled in the art. 

The invention also includes pharmaceutical compositions including a compound of Formula 
I, and a physiologically acceptable carrier. 

The compounds may be administered orally, topically, parenterally, by inhalation or spray or 
rectally in dosage unit formulations. The term 'administration by injection' includes 
intravenous, intramuscular, subcutaneous and parenteral injections, as well as use of infusion 
techniques. One or more compounds may be present in association with one or more non- 
toxic pharmaceutically acceptable carriers and if desired other active ingredients. 

Compositions intended for oral use may be prepared according to any suitable method known 
to the art for the manufacture of pharmaceutical compositions. Such compositions may 
contain one or more agents selected from the group consisting of diluents, sweetening agents, 
navonng agents, coloring agents and preserving agents in order to provide palatable 
preparations. Tablets contain the active ingredient in admixture with non-toxic 
pharmaceutically acceptable excipients which are suitable for the manufacture of tablets. 
These excipients may be, for example, inert diluents, such as calcium carbonate, sodium 
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carbonate, lactose, calcium phosphate or sodium phosphate; granulating and dismtegratmg 
agents, for example, com starch, or algmic acid; and binding agents, for example magnesium 
stlrate, steanc ac.d or talc. The tablets may be uncoated or they may be coated by known 
techniques to delay dtsmtegration and adsorption in the gastrointestmal tract and thereby 
provide a sustained actton over a longer penod. For example, a time delay matenal such as 
glyceryl monostearate or glyceryl distearate may be employed. These compounds may also 
be prepared in solid, rapidly released form. 

Fomulauons for oral use may also be presented as hard gelatin capsules wherein the active 
ingredtent is mixed w.th an tnert sohd diluent, for example, calciun, carbonate, calcum 
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is m.xed w,th 
water or an oil mediutn, for example peanut oil, liquid paraffin or olive oil. 

Aqueous suspensions contatn the active matenals in admixture with excipients suitable for 
the manufacture of aqueous suspensions. Such excipients are suspending agents, for exantple 
sodium carboxymethylcellulose, methylcellulose. hydroxypropyl methylcellulose, sod.um 
alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersmg or wemng agents 
mav be a naturally occurring phosphatide, for example, lecithin, or condensation products or 
an 'alkylene oxide with fatty acids, for example polyoxyethylene stearate. or condensat.on 
products of ethylene oxide with long chatn aliphatic alcohols, for example heptadecaethylene 
oxycetanol, or condensation products of ethylene oxide with pardal esters derived from fatty 
actds and hexttol such as polyoxyethylene sorbitol monooleate, or condensation products ot 
ethylene oxide with partta! esters derived from fatty acids and hexitol anhydrides, for 
example polvcthylene sorbitan monooleate. The aqueous suspensions may also con.am one 
or more preservatives, for example ethyl, or n-propyl p-hydroxybenzoate, one or more 
coloring agents, one or more flavoring agents, and one or more sweetening agems. such as 

sucrose or saccharin. 

Dispersibie powders and granules suitable for preparation of an aqueous suspension by the 

„ addition of warer provide the active ingredient m admixture with a dispersing or welting 
a.ent suspending agent and one or more presen-atives. Suitable dispersing or weuing agents 
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and suspending agents are exemplified by those already mentioned above. Additional 
excipients. for example, sweetening, flavoring and coloring agents, may also be present. 

The compounds may also be in the form of non-aqueous liquid formulations, e.g., oily 
suspensions which may be formulated by suspending the active ingredients in a vegetable oil, 
for example arachis oil, olive oil, sesame oil or peanut oil, or in a mineral oil such as liquid 
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring 
agents may be added to provide palatable oral preparations. These compositions may be 
preserved by the addition of an anti-oxidant such as ascorbic acid. 

Pharmaceutical compositions of the invention may also be in the form of oil-m-water 
emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, or a 
mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents 
may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally- 
occurring phosphatides, for example soy bean, lecithin, and esters or partial esters denved 
from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and condensation 
products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan 
monooleate. The emulsions may also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a 
preservative and flavoring and coloring agents. 

The compounds may also be administered in the form of suppositories for rectal 
administration of the drug. These compositions can be prepared by mixing the drug with a 
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal 
temperature and will therefore melt in the rectum to release the drug. Such materials include 
cocoa butter and polyethylene glycols. 

For all regimens of use disclosed herein for compounds of Formula I, the daily oral dosage 
re-mien wUl preferably be from O.Ol to 200 mg/Kg of total body weight. The daily dosage 
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fo. .,.in,s,™,on .n,ec„on. including in.av=„ous. >n— 1.. subcnianeou. 
p.en..a, ,n.e«ions, and use of -ntos.on techniques wU, prefe.aMy .e fton, 0.0. o 

of -i bod. weigh.. The daily rcaa, dosage reg^e win preferab iy be f.on, 0.01 , 
Z ;»/Kg of total body we.ght. The daily top.ca, dosage .eginte w«l ptefetab y be .on, 0. 

:loWa^inis,eted between one to fou. tnnes daily. The d^ly u^alatton dosage teg,.e 

will preferably be from 0.01 to 10 mg/Kg of total body weight. 

. wm be appreciated by .hose sUiUed in the art .ha. the particular n,e.hod of adnnn.stra.ion 
ir ^pend on a vanety of factors, all of which are considered routinely when a_^^^^^^ 
therapeu.,cs It will also be appreciated by one skilled in *e art that the specf c dose eve 
~ en pafent depends on a variety of factors, including specific acv.ty of .he 
:„ adLnistered, age, body weight, health, sex, d.et. time and route of adr.,.n.st^.n 
.Tof e.cretio„, etc. I. will be hrther apprecated by one sWled in the art .hat .he opt.™ 
of treatnrent, ie., the mode of treatment and the daily number of doses of a compound 
oTTormula 1 or a pharmaceutically acceptable salt thereof gtven for a deflned number of 
days, can be ascenatned by those skilled in the art usmg conven.ional treatment tests. 

„ will be understood, however, that the specific dose level for any particular patient 
epend upon a variety of factors, including the activity of the specific 

• u ,1 h^«Uh sex diet time of administration, route of admmistration, 

^ thp aae body weight, general health, sex, aiei, inu-^ 

Of excretL, drug comhination and the seventy of the condition undergoing therapy. 

The entire enclosure of all applications, patents ^^^^^^^^ ^''V^^ 
Hereby incorporated by reference, including provisional application Senal No. 60/115,877, 
hereby incorporate y . , ,. ^i^rial No 09/757,266 filed February 

filed January 13, 1999 and non-provisional application Senal No. 09/-5 



25, 1999. 
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THe compounds can be produced f^m known compounds (or .om stantng - 

■„ mm can be produced from known compounds), e.g.. Ihrough the general prep.ra.,ve 

sCn below. The activity of a given compound to inhibit raf kinase can e 
assayed, e g., according to procedures disclosed below. The following examples 
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are for illustrative purposes only and are not intended, nor should they be construed to limit 



the invention in any way. 
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FXAMPLES 

All jeactions were perfoniied in n^ne^dned . or , oven-^^^^^ a ppsitive _._ 

pressure of dr^"argon"or dry nitrogen, and were stirred magnetically unless otheru'ise 
indicated. Sensitive liquids and solutions were transferred via syringe or cannula, and 
introduced into reaction vessels through rubber septa. Unless otherwise stated, the term 
'concentration under reduced pressure' refers to use of a Buchi rotary evaporator at 
approximately 15 mmHg. Unless otherwise stated, the term 'under high vacuum' refers to a 
vacuum of 0.4 - 1 .0 mmHg. 

All temperatures are reported uncorrected in degrees Celsius (=C). Unless otherwise 
indicated, all parts and percentages are by weight. 

Commercial grade reagents and solvents were used without further purification. .V- 
cyclohexvl-A--(methylpolystyrene)carbodiimide was purchased from Calbiochem- 
Novabiochem Corp. 3-rer/-Butylaniline, 5-/^rr-butyl-2-methoxyanilme, 4-bromo-3- 
(trifluoromethyDaniline, 4-chloro-3-(trifluoromethyl)aniline 2-methoxy-5- 

(trifluoromethyl)amline, 4-^er/-butyl-2-nitroaniline, 3-amino-2-naphthol, ethyl 4- 
isocyanatobenzoate, ^-acetyl-4-chloro-2-methoxy-5-(trifluoromethyl)aniline and 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate were purchased and used without further purification, 
■ Syntheses of 3-amino-2-methoxyquinoline (E. Cho et al. WO 98/00402; A. Cordi et al. EP 
547 609- IBID Bioorg. Med. Chem.. 3, 1995, 129), 4-(3-carbamoylphenoxy)-l -nitrobenzene 
(K'ikawa Yakugaku Zasshi 79, 1959, 760; Chem. Ahstr. 52,1959, 12761b), 3-re.r- 
butylphenyl isocyanate (O. Rohr et al. DE 2,436,108) and 2-methoxyo- 
(tnfluoromethyl)phenyl isocyanate (K. Inukai et al. JP 42,025,067; IBID Kogyo Kagaku 
Zasshi 70, 7967, 491 ) have previously been described. 

Thin-laver chromatography (TLC) was perfomied using Whatman^ pre-coated gluss-backed 
silica ^el 60A F-254 250 urn plates. Visualization of plates was effected by one or more ot 
the following techniques: (a) ultraviolet illumination, (b) exposure to iodine vapor, (c) 
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emersion of the plate m a 10% solution of phosphomolybdic acid in ethanol followed by 
heating (d) immersion of the plate in a cerium sulfate solution followed by heating, and/or 
(e) immersion of the plate in an acidic ethanol solution of 2,4-dinitrophenylhydrazme 
followed by heating. Column chromatography (flash chromatography) was performed using 
230-400 mesh EM^Sdence silica gel. 

Melting points (mp) were determined using a Thomas-Hoover melting point apparatus or a 
Mettler FP66 automated melting point apparatus and are uncorrected. Fourier transform 
infrared spectra were obtained using a Mattson 4020 Galaxy Series spectrophotometer. 
Proton ('H) nuclear magnetic resonance (NMR) spectra were measured with a General 
Electric GN-Omega 300 (300 MHz) spectrometer with either Me^Si (5 0.00) or residual 
protonated solvent (CHCI3 5 7.26; MeOH 5 3.30; DMSO 5 2.49) as standard. Carbon (^^C) 
NMR spectra were measured with a General Electric GN-Omega 300 (75 MHz) spectrometer 
with solvent (CDCI3 5 77.0; MeOD-da; 6 49.0; DMSO-d. 5 39.5) as standard. Low resolution 
mass spectra (MS) and high resolution mass spectra (HRMS) were either obtained as electron 
impact (EI) mass spectra or as fast atom bombardment (FAB) mass spectra. Electron impact 
mass spectra (EI-MS) were obtained with a Hewlett Packard 5989A mass spectrometer 
equipped with a Vacumetrics Desorption Chemical Ionization Probe for sample introduction. 
The ion source was maintained at 250 °C. Electron impact ionization was performed with 
electron energy of 70 eV and a trap current of 300 ^A. Liquid-cesium secondary ion mass 
spectra (FAB-MS), an updated version of fast atom bombardment were obtained usmg a 
Kratos Concept 1-H spectrometer. Chemical ionization mass spectra (CI-MS) were obtained 
using a Hewlett Packard MS-Engine (5989A) with methane or ammonia as the reagent gas 
(IxlV ton- to 2 5x10-^ torr). The direct insertion desorption chemical ionization (DCI) probe 
(Vaccumetrics, Inc.) was ramped from 0-1.5 amps in 10 sec and held at 10 amps until all 
traces of the sample disappeared ( -1-2 min). Spectra were scamped from 50-800 amu at 2 
sec per scan. HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a 
Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength 

detector a C-18 column, and a Finnigan LCQ ion trap mass spectrometer with electrospray 
3 ionization Spectra were scanned from 120-800 amu using a vanable ion time accordmg to 
the number of 10ns m the source. Gas chromatography - ion selective mass spectra (GC-MS) 
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were obtained with a Hewlett Packard 5890 gas chromatograph equipped with an HP-1 
methyl s.hcone column (0.33 mM coatmg; 25 m x 0.2 mm) and a Hewlett Packard 5971 
Mass Selective Detector (ionization energy 70 eV). Elemental analyses are conducted by 

Robertson Microlit Labs, Madison NJ . 

All compounds displayed NMR spectra, LRMS and either elemental analysis or HRMS 
consistent with assigned structures. 



List of Abbreviations and Acronyms: 



10 AcOH 

anh 
' atm 

BOC 

CDI 
15 cone 

d 

dec 

DMAC 
DMPU 
20 DMF 
DMSO 
DPP A 
EDCI 
EtOAc 
25 EtOH 
EtzO 
Et.N 
h 

HOST 
30 /?i-CPBA 
MeOH 
pet. ether 



acetic acid 
anhydrous 
atmosphere(s) 
rerr-butoxycarbonyl 

l,r-carbonyl diimidazole 

concentrated 

day(s) 

decomposition 
MN-dimethylacetamide 

1 ,3-dimethyl-3 ,4,5 ,6-tetrahydro-2( 1 H)-pyrimidinone 

MN-dimethylformamide 

dimethylsulfoxide 

diphenylphosphoryl azide 

l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

ethyl acetate 
ethanol(100%) 
diethyl ether 
triethylamine 

hour(s) 

1 -hydroxybenzotriazole 

3-chloroperoxybenzoic acid 
methanol 

petroleum ether (boihng range 30-60 °C) 
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temp. temperature 

THF tetrahydrofuran 

TFA trifluoroAcOH 

Tf trifluoromethanesulfonyl 

A, General Methods for Synthesis of Substituted Anilines 

General Method for Aryl Amine Formation via Ether Formation 
Followed by Ester Saponification, Curtius Rearrangement, and 
Carbamate Deprotection. Synthesis of 2-Amino-3-methoxynaphthalene, 




C02Me 
OMe 



Step 1. Methyl 3-methoxy-2-naphthoate 

A slurry of methyl 3-hydroxy-2-naphthoate (10.1 g, 50.1 mmol) and K2CO3 (7.96 g, 57.6 
mmol) in DMF (200 mL) was stirred at room temp, for 15 min., then treated with 
iodoniethane (3.43 mL, 55.1 mmol). The mixture was allowed to stir at room temp. 

15 overnight, then was treated with water (200 mL). The resulting mixture was extracted with 
EtOAc (2 X 200 mL). The combined organic layers were washed with a saturated NaCl 
solution (100 mL), dried (MgS04), concentrated under reduced pressure (approximately 0.4 
mmHg overnight) to give methyl 3-methoxy-2-naphthoate as an amber oil (10.30 g): ^H- 
NMR (DMSO-d6) 5 2.70 (s, 3H), 2.85 (s, 3H), 7.38 (app t, 7=8.09 Hz, IH), 7.44 (s, IH), 7.53 

20 (app t, 7-8-09 Hz, IH), 7.84 (d, J=8.09 Hz, IH), 7.90 (s, IH), 8.21 (s, IH). 



^=[--^^C02H 
OMe 

Step 2. 3-Methoxy-2-Daphthoic acid 

A solution of methyl 3-methoxy-2-naphthoate (6.28 g, 29.10 mmol) and water (10 mL) in 
MeOH (100 mL) at room temp, was treated with a 1 NNaOH solution (33.4 mL, 33.4 mmol). 
The mixture was heated at the reflux temp, for 3 h, cooled to room temp., and made acidic 

with a 10% citric acid solution. The resulting solution was extracted with EtOAc (2 x 100 
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mm 



ni) The combmed organic layers were washed with a saturated NaCl solution, dned 
(UoSO.) and concet^trated under reduced pressure. The residue was tnturated with hexane 
thel washed several times wtth hexane to gtve 3-methoxy-2-naphthok acid as a white soUd 
(5.40 §. 920/0); 'H-NMR (DMSO-de) 5 3.88 (s, 3H), 7.34-7.41 (m, 2H), 7.49-7.54 (m, IH), 
7.83 (I J=8.09 Hz, IH), 7.91 (d, J=8.09 Hz, IH), 8.19 (s, IH), 12.83 (br s, IH). 
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Step 3 2-(N-(Carbobenzvloxy)amino-3-methoxynaphthalene 

A solution of 3-methoxy-2-naphthoic acid (3.36 g, 16.6 mmol) and Et^N (2.59 mL. 18.6 
mmol) in anh toluene (70 mL) was stirred at room temp, for .15 min., then treated with a 
solution of DPPA (5.12 g, 18.6 mmol) in toluene (10 mL) via pipette. resulting mixture 
was heated at 80 =C for 2 h. After cooling the mixture to room temp., benzyl alcohol (2.06 
„.L ^0 mmol) was added via synnge. The mixture was then warmed to 80 X overnight. The 
resulting mixture was cooled to room temp., quenched with a 10% citric acid solution, and 
extracted with EtOAc (2 x 100 mL). The combined organic layers were washed with a 
saturated NaCl solution, dried (MgSO.) and concentrated under reduced pressure. The 
residue was purified by column chromatography il4% EtOAc/86% hexane) to give 2-(iV- 
(carbobenzvloxy)ammo-3-methoxynaphthalene as a pale yellow oil (5.1 g, 100%): H-NMR 
(DMSO-d.') 5 3.89 (s, 3H), 5.17 (s, 2H), 7.27-7.44 (m, 8H), 7.72-7.75 (m, 2H), 8.20 (s, IH), 



8.76 (s, IH). 
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Step 4 2-Amino-3-methoxynaphthalene 

A slur^ of ^-(^-(carbobenzyloxy)amino-3-methoxynaphthalene (5.0 g, 16.3 mmol) and 10% 
Pd/C CO 5 o) m EtOAc (70 mL) was maintained under a H: atm (balloon) at room temp. 
ovem,aht ° The resulting mixture was filtered through Celite^ and concentrated under 
reduced pressure to give 2-amino-3-methoxynaphthalene as a pale pink powder (2.40 g. 
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85%): ^H-NMR (DMSO-d,) 5 3.86 (s. 3H), 6,86 (s, 2H), 7.04-7.16 (m, 2H), 7.43 (d, 7-8.0 
Hz, IH), 7.56 (d, y=8.0 Hz, IH); EI-MS m/z 173 (M"). 



A2. 
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Synthesis of co-Carbamyl Anilines via Formation of a Carbamylpyridine 
Followed by Nucleophilic Coupling with an Aryl Amine. Synthesis of 4- 
(2-iV-Methylcarbamyl-4-pyridyloxy)aniline 



O 
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Step la. Synthesis of 4.chloro-iV-methyI-2-pyridinecarboxamide via the Menisci 

reaction 

Caution: this is a highly hazardous, potentially explosive reaction. To a stirring solution of 
4-chloropyridine (10.0 g) in N-methylformamide (250 mL) at room temp, was added cone. 
H2SO4 (3.55 mL) to generate an exotherm. To this mixture was added (30% wt in H:0. 
17 mL) followed by FeS04-7H.O (0.56 g) to generate another exotherm. The resulting 
mixture was stirred in the dark at room temp, for 1 h, then warmed slowly over 4 h to 45 °C. 
When bubbling had subsided, the reaction was heated at 60 =C for 16 h. The resulting 
opaque brown solution was diluted with H,0 (700 mL) followed by a 10% NaOH solution 
(-^50 mL) The resulting mixture was extracted with EtOAc (3 x 500 mL). The organic 
phases were washed separately with a saturated NaCl solution (3 x 150 mL), then th.y were 
combined, dried (MgSO.) and filtered through a pad of silica gel with the aid of EtO Ac. The 
resulting brown oil was purified by column' chromatography (gradient firom 50% EtOAc,o0% 
■ hexanelo 80% EtOAc/20% hexane). The resulting yellow oil crystallized at 0 X o^ er 72 h to 
aive 4-chloro-iV-methyl-2-pyridmecarboxamide (0.61 g, 5.3%): TLC (50% EtOAc/50% 
Lxane) R,0.50; 'H NMR (CDCI3) 5 3.04 (d, J=5.l Hz, 3H), 7.43 (dd, 7=5.4, 2.4 Hz, IH), 
7.96 (br s. IH), 8.21 (s, IH), 8.44 (d, J=5.1 Hz, 1 H); CI-MS m/z 171 ((M+H)*). 




Step lb. 

acid 



Svnthesis of 4-chloropyridine-2-carbonyl chloride HCI salt via picolinic 
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.Ajihydrous DMF (6.0 mL) was slowly added to SOCI2 (180 mL) between 40° and 50 °C. 
The solution was stiired in that temperature range for 10 min. then picolinic acid (60.0 g, 487 
mmol) was added m portions over 30 min. The resulting solution was heated at 72 ="0 
(vigorous SO2 evolution) for 16 h to generate a yellow solid precipitate. The resulting 
mixture was cooled to room temp., diluted with toluene (500 mL) and concentrated to 200 
mL. The toluene addition/concentration process was repeated twice. The resulting nearly 
dry residue was filtered and the solids were washed with toluene (2 x 200 mL) and dried 
under high vacuum for 4 h to afford 4-chloropyridine-2-carbonyl chloride HCl saU as a 
yellow-orange solid (92.0 g, 89%). 




Step 2. Synthesis of methyl 4-chloropyridine-2-carboxylate HCl salt 

Anh DMF (10.0 mL) was slowly added to SOCI2 (300 mL) at 40-48 ^^C. The solution was 
stirred at that temp, range for 10 min., then picolinic acid (100 g, 812 mmol) was added over 
30 min. The resulting solution was heated at 72 °C (vigorous SO2 evolution) for 16 h to 
IS aenerate a vellow solid. The resulting mixture was cooled to room temp., diluted with 
toluene (500 mL) and concentrated to 200 mL. The toluene addition/concentration process 
was repeated twice. The resulting nearly dry residue was filtered, and the solids were washed 
with toluene (50 mL) and dried under high vacuum for 4 hours to afford 4-chloropyridine-2- 
carbonyl chloride HCl sah as an off-white solid (27.2 g, 16%)., This material was set aside. 



The red filtrate was added to MeOH (200 mL) at a rate which kept the internal temperature 
below 55 °C. The contents were stirred at room temp, for 45 min., cooled to 5 ''C and treated 
with EtzO (200 mL) dropwise. The resulting sohds were filtered, washed with EtaO (200 
mL) and dried under reduced pressure at 35 °C to provide methyl 4-chloropyridine-2- 
25 carboxylate HCl salt as a white soUd (1 10 g, 65%): mp 108-1 12 X; ^H-NMR (DMS0-d6) 5 
3.88 (s, 3H); 7.82 (dd, 7=5.5, 2.2 Hz, IH); 8.08 (d, 7=2.2 Hz, IH); 8.68 (d, J=5.5 Hz, IH); 
10.68 (br s, IH); HPLC ES-MS m/z 111 ((M+H)"). 
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Step 3a. Synthesis of 4-chloro..V.methyl-2-pyridinecarboxamide from methyl 4- 

chloropyridine-2-carboxylate 

A suspension of methyl 4.chloropyndine-2-carboxylate HQ salt (89.0 g, 428 mmol) m 
MeOH (75 mL) at 0 =C was treated with a 2.0 M methylamine solution in THF (1 U . a .ate 
wh.ch .ept the .ntemal temp, below 5 »C. The resulting mixture was " 
then concentrated under reduced pressure. The resulting solids were suspended m EtOAc ( 
ZZ..r.. The .urate was washed w.h a saturated NaCl solution (^00 ^.L). dned 
1 SO ) and concentrated under reduced pressure to afford 4-chloro-N-methyl- 
(Na2S04) and concen 070/ v mn 41-43 ^C; ^H-NMR "(DMSO- 

pyridinecarboxamide as pale-yellow crystals (71.2 g, 97 /o). mp 41 43 L 

dTs 2.81 (s, 3H), 7.74 (dd, .=5.1, 2.2 Hz, IH), 8,00 (d, .=2.2, IH), 8.61 (d, .=.1 Hz, IH), 

8 85 (brd, IH); CI-MS m/z 171 ((M+Hr). 

O 




N 



Step 3b. 
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Synthesis of 4-chloro-N-methyl-2-pyridinecarboxamide from 4- 

chloropyridine-2-carbonyl chloride 

, -A eolt n 0 a 32 95 mmol) was added in portions to 

4-Chloropyridine-2-carbonyl chlonde HCl salt (7.0 g, 32.^5 mm ; ^ , , ^ or 

H v^iuuil-h;- MeOH (20 mL) at 0 °C. 

a mixture of a 2.0 M methylamine solution m THF (100 mL) and Meun ^ 

. cii °r for 4 h then concentrated under reduced pressure. - 
The resultine mixture was stored at j> C tor 4 n, men ^ui 

Z lltm nearly dry solids were suspended in EtOAc (100 mL) and Altered. The .Urate 
...3 washed wUh a saturated NaCl solution (2 x 100 mL), dried (Na.SO.) and concern d 
under reduced pressure to provide 4-chloro-N-methyl-2-pyridinecarboxamide as a yellow, 
crystalline solid (4.95 g, 88%): mp 37-40 =C. 




Steo4 Sv„thesisof4-(2-(JV-.nethylcarban,oylH-Pyi<lyloxy).mllne 

1 Jo.;ion or^a^ncpnenc, <,.0 SS.O ..C) in anK. OMP (,50 n,L, was .rea.a .„ 
po,ass,un, ,.,-,-bu,ox,de ,,0.29 9..7 .mo„, an. m= re.dish-b™»n ..x.ur. 
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room temp for 2 h. The contents were treated with 4-chloro.V-methyl-2- 
pyr^dmecarboxamide (15.0 g, 87.9 mmol) and K.CO3 (6.50 g, 47.0 mmol) and then heated at 
80 X for 8 h. The mixture was cooled to room temp, and separated between EtOAc (dOO 
mL) and a saturated NaCl solution (500 mL). The aqueous phase was back-extracted with 
EtOAc (300 mL). The combined organic layers were washed with a saturated NaCl solution 
(4 X 1000 mL), dned (Na,S04) and concentrated under reduced pressure. The resulting solids 
were dried under reduced pressure at 35 °C for 3 h to afford 4-(2-(Ar-methylcarbamoyl)-4- 
pyndyloxy)amline as a light-brown solid 17.9 g, 840/0): 'H-NMR (DMSO-d,) 5 2.77 (d, J=4.8 
Hz 3H) 5 17 (br s, 2H), 6.64, 6.86 (AA'BB' quartet, J=8.4 Hz, 4H), 7.06 (dd, 7=5.5, 2.5 Hz, 
IH), 7.33 (d, J=2.5 Hz, IH), 8.44 (d, /=5.5 Hz, IH), 8.73 (br d, IH); HPLC ES-MS m/r 244 
((M+H)"). 

A3. General Method for the Synthesis of Anilines by Nucleophilic Aromatic 

Addition Followed by Nitroarene Reduction. Synthesis of 5-(4- 
Aminophenoxy)isoindoline-l,3-dione 



HO 




Stepl. Synthesis of 5-hydroxyisoindoline-13-d»on« 

To a mixture of ammonium carbonate (5.28 g, 54.9 mmol) in cone. AcOH (25 mL) was 
slowly added 4-hydroxyphthalic acid (5.0 g, 27.45 mmol). The resulting mixture was heated 
at 120 °C for 45 min., then the clear, bright yellow mixture was heated at 160 °C for 2 h. The 
resulting mixture was maintained at 160 °C and was concentrated to approximately 15 mL, 
then w^ cooled to room temp, and adjusted pH 10 with a IN NaOH solution. This mixture 
was cooled to 0 °C and slowly acidified to pH 5 using a IN HCl solution. The resultant 
precipitate was collected by filtration and dried under reduced pressure to yield 5- 
hydroxyisoindoline-l,3-dione as a pale yellow powder as product (3.24 g, 72%): 'H NMR 
(DMSO-da) 5 7.00-7.03 (m, 2H), 7.56 (d, J=9.3Hz, IH). 
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Step 2. Synthesis of 5-(4-nitrophenoxy)isoindolme-l,3-dione 

To a stirring slurry of NaH (1.1 g, 44.9 trmiol) in DMF (40 mL) at 0 °C was added a solution 
of 5-hydroxyisoindoline-l,3-dione (3.2 g, 19.6 mmol) in DMF (40 mL) dropwise. The bright 

5 yellow-green mixture was allowed to return to room temp, and was stirred for 1 h, then 1- 
fluoro-4-nitrobenzene (2.67 g, 18.7 mmol) was added via syringe in 3-4 portions. The 
resulting mixture was heated at 70 °C overnight, then cooled to room temp, and diluted 
slowly with water (150 mL), and extracted with EtOAc (2 x 100 mL). The combined organic 
layers were dried (MgS04) and concentrated under reduced pressure to give 5-(4- 

10 nitrophenoxy)isoindoline-l,3-dione as a yellow solid (3.3 g, 62%): TLC (30% EtOAc/70% 
hexane) R/0.28; IH NMR (DMSO-ds) 5 7.32 (d, J^\2 Hz, 2H), 7.52-7.57 (m, 2H), 7.89(d, 
y=7.8 Hz, IH), 8.29 (d, J=9 Hz, 2H), 1 1 .43 (br s, IH); CI-MS m/z 285 ((M+H)*, 100%). 



1^ 



H,N 



O 



Step 3. Synthesis of 5-(4-aminophenoxy)isoindoline-l,3-dione 

15 A solution of 5-(4-nitrophenoxy)isoindoline-l,3-dione (0.6 g, 2.11 mmol) in cone. AcOH (12 
mL) and water (0.1 mL) was stirred under stream of argon while iron powder (0.59 g, 55.9 
mmol) was added slowly. This mixture stirred at room temp, for 72 h, then was diluted with 
water (25 mL) and extracted with EtOAc (3 x 50 mL). The combined organic layers were 
dried (MgS04) and concentrated under reduced pressure to give 5-(4- 

20 aminophenoxy)isoindoline-l,3-dione as a brownish solid (0.4 g, 75%): TLC (50% 
EtOAc/50% hexane) R/0.27; 'H NMR (DMSO-d^) 5 5.14 (br s, 2H), 6.62 (d, 7=8.7 Hz, 2H), 
6.84 (d, y=8.7 Hz, 2H), 7.03 (d, 7=2.1 Hz, IH), 7.23 (dd, IH), 7.75 (d, 7=8.4 Hz, IH), 11.02 
(s, IH); HPLC ES-MS m/z 255 ((M+H)*, 100%). 



A4. General Method for the Synthesis of Pyrrolylanilines. Synthesis of 5-tert- 

Burvl-2-(2,5-dimethylpyrrolyl)aniline 
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NO; 

N 

Step 1. Synthesis of l-(4-/er/-butyl-2-nitrophenyl)-2,5-dimethylpyrrole 

To a stirring solution of 2-nitro-4-rert-butylaniline (0.5 g, 2.57 mmol) in cyclohexane (10 
mL) was added AcOH (O.lmL) and acetonylacetone (0.299 g, 2.63 mmol) via syringe. The 
reaction mixture was heated at 120 °C for 72 h with azeotropic removal of volatiles. The 
reaction mixture was cooled to room temp., diluted with CH2CI2 (10 mL) and sequentially 
washed with a IN HCl solution (15 mL), a IN NaOH solution (15 mL) and a saturated NaCl 
solution (15mL), dried ( MgS04) and concentrated under reduced pressure. The resuhing 
orange-brown solids were purified via column chromatography (60 g Si02; gradient from 6% 
EtOAc/94% hexane to 25% EtOAc/75% hexane) to give l-(4-rert-butyl-2-nitrophenyl)-2,5- 
dimethylpyrrole as an orange-yellow solid (0.34 g, 49%): TLC (15% EtO Ac/85% hexane) R;- 
0.67; 'H NMR (CDCI3) d 1.34 (s, 9H), 1.89 (s, 6H), 5.84 (s, 2H), 7.19-7.24 (m, IH), 7.62 
(dd, IH), 7.88 (d, J=2A Hz, IH); CI-MS m/z 273 ((M+H)\ 50%). 




NH2 



Step 2. Synthesis of 5-fm--Butyi-2-(2,5-dimethylpyrrolyl)aniline 

A slurry of l-(4-<e?-r-butyl-2-nitrophenyl)-2,5-dimethylpyrrole (0.341 g, 1.25 mmol). 
10%Pd'C (0.056 g) and EtOAc (50 mL) under an H2 atmosphere (balloon) was stirred for 72 
h, then filtered through a pad of Celite®. The filtrate was concentrated under reduced 
pressure to give 5-ferr-butyl-2-(2,5-dimethylpyrrolyl)aniline as yellowish solids (0.30 g. 
99%): TLC (10% EtOAc/90% hexane) R/0.43; 'H NMR (CDCI3) 5 1.28 (s, 9H), 1.87-1 .91 
(m. 8H). 5.85 (br s. 2H), 6.73-6.96 (m, 3H), 7.28 (br s, IH). 
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A5. General Method for the Synthesis of Anilines from Anilines by 

Nucleophilic Aromatic Substitution. Synthesis of 4-(2-(A'- 
Methylcarbamoyl)-4-pyridyloxy)-2-methylaniline HCl Salt 

O 




5 A solution of 4-amino-3-methylphenol (5.45 g, 44.25 mmol) in dry dimethylacetamide (75 
mL) was treated with potassium rerf-butoxide (10.86 g, 96.77 mmol) and the black mixture 
was stirred at room temp, until the flask had reached room temp. The contents were then 
treated with 4-chloro-A^-methyl-2-pyridinecarboxamide (Method A2, Step 3b; 7.52 g, 44.2 
mmol) and heated at 1 10 °C for 8 h. The mixture was cooled to room temp, and diluted with 

10 water (75 mL). The organic layer was extracted with EtOAc (5 x 100 mL). The combined 
organic layers were washed with a saturated NaCl solution (200 mL), dried (MgS04) and 
concentrated under reduced pressure. The residual black oil was treated with Et:© (50 mL) 
and sonicated. The solution was then treated with HCl (1 M in Et20; 100 mL) and stirred at 
room temp, for 5 min. The resulting dark pink solid (7.04 g, 24.1 mmol) was removed by 

15 filtration from solution and stored under anaerobic conditions at 0 °C prior to use: NMR 
(DMSO-d6) 5 2.41 (s, 3H), 2.78 (d, J=4.4 Hz, 3H), 4,93 (br s, 2H), 7.19 (dd, y=8.5, 2.6 Hz, 
IH), 7,23 (dd, J-5,5, 2.6 Hz, IH), 7.26 (d, J=2,6 Hz, IH), 7.55 (d, J=2.6 Hz, IH), 7.64 (d, 
7=8.8 Hz, IH), 8.55 (d, 7=5.9 Hz, IH), 8.99 (q, 7=4.8 Hz, IH). 

20 A6, General Method for the Synthesis of Anilines from Hydroxyanilines by A^- 

Protection, Nucleophilic Aromatric Substitution and Deprotection. 
Synthesis of 4-(2-(iV-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline 

O 

F3C N 

^ CI 

Step 1: Synthesis of 3-Chloro-4-(2,2,2-trifluoroacetylamino)phenol 

25 Iron (3.24 g, 58.00 mmol) was added to stirring TFA (200 mL). To this slurry was added 2- 
chloro-4-nitrophenol (10.0 g, 58.0 mmol) and trifluoroacetic anhydride (20 mL), This gray 
slurry was stirred at room temp, for 6 d. The iron was filtered from solution and the 




25 



remaining material was concentrated under reduced pressure. The resulting gray solid was 
dissolved in water (20 mL). To the resulting yellow solution was added a saturated NaHCO? 
solution (50 mL). The solid which precipitated from solution was removed. The filtrate was 
slowly quenched with the sodium bicarbonate solution until the product visibly separated 
5 from solution (determined was using a mini work-up vial). The slightly cloudy yellow 
solution was extracted with EtOAc (3 x 125 mL). The combined organic layers were washed 
with a saturated NaCl solution (125 mL), dried (MgS04) and concentrated under reduced 
pressure. The 'H NMR (DMSO-da) indicated a 1:1 ratio of the nitrophenol starting material 
and the intended product 3-chloro-4-(2,2,2-trifluoroacetylamino)phenol. The crude material 

10 was taken on to the next step without further purification. 

O 
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NHMe 



Step 2: Synthesis of 4-(2-(7V-Methylcarbainoyl)-4-pyridyIoxy)-2 chlorophenyl 

(222-trifluoro)acetamide 

A solution of crude 3-chloro-4-(2,2,2-trifluoroacetylamino)phenol (5.62 g, 23.46 mmol) in 
dry dimethylacetamide (50 mL) was treated with potassium ferr-butoxide (5.16 g, 45.98 
mmol) and the brownish black mixture was stirred at room temp, until the flask had cooled to 
room temp. The resulting mixture was treated with 4-chloro-,Y-methyl-2- 
pyridinecarboxamide (Method A2, Step 3b; 1.99 g, 11.7 mmol) and heated at 100 °C under 
argon for 4 d. The black reaction mixture was cooled to room temp, and then poured into 
cold water (100 mL). The mixture was extracted with EtOAc (3 x 75 mL) and the combined 
organic layers were concentrated under reduced pressure. The residual brown oil was 
purified by column chromatography (gradient from 20% EtOAc/pet. ether to 40% EtOAc pet. 
ether) to yield 4-(2-(N-Methylcarbamoyl)-4-pyridyloxy)-2.chlorophenyl (222- 
tritluoro)acetamide as a yellow sohd (8.59 g, 23.0 mmol). 



O 

•O 




NHMe 

N 



Step 3. Synthesis of 4-<2-0V-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline 
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^ solution of crude 4-(2-(7^-Methylcarbamoyl)-4-pyndyloxy)-2-chlorophenyl (222- 
tnfluoro)acetamide (8.59 g, 23.0 nunol) m dry 4-d.oxane (20 mL) was treated with a IN 
NaOH solution (20 mL). This brown solution was allowed to stir for 8 h. To this solution 
was added EtOAc (40 mL). The green organic layer was extracted with EtOAc (3 x 40 mL. 
and the solvent was concentrated to yield 4-(2-(iV-Methylcarbamoyl)-4-pyndyloxy)-2- 
chloroamline as a green oU that solidified upon standing (2.86 g, 10.30 mmol): 'H NMR 
(DMSO-de) 5 2.77 (d, J=4.8 Hz, 3H), 5.51 (s, 2H), 6.60 (dd, J=8.5, 2.6 Hz, IH), 6.76 (d, 
J=2.6 Hz, IH), 7.03 (d, J=8.5 Hz, IH), 7.07 (dd, J=5.5, 2.6, Hz, IH), 7.27 (d, J=2.6 Hz, IH), 
8.46 (d. y=5.5 Hz, IH), 8.75 (q, J=4.8, IH). 



A7. 
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General Method for the Deprotection of an Acylated Aniline. Synthesis of 
4-Chloro-2-methoxy-5-(trifluoromethyl)aniline 

CF3 




A suspension of 3-chloro-6-(N-acetyl)-4-(trifluoromethyl)anisole (4.00 g, 14.95 
mmol) in a 6M HCl solution (24 mL) was heated at the reflux temp, for 1 h. The 
resulting solution was allowed to cool to room temp, during which time it solidified 
sUghtly The resulting mixture was diluted with water (20 mL) then treated with a 
combmation of solid NaOH and a saturated NaHCO, solution until the solution was 
basic. The organic layer was extracted with CH.Cl. (3 x 50 mL). The combined 
organics were dried (MgSO.) and .concentrated under reduced pressure to yield 4- 
chloro-2-methoxy-5-(trifluoromethyl)aniline as a brown oil (3.20 g, 14.2 mmol): H 
NMR (DMSO-d6) 5 3.84 (s, 3H), 5.30 (s, 2H), 7.01 (s, 2H). 

General Method for Synthesis of co-Alkoxy-co-carboxyphenyl Anilines. 
Synthesis of 4-(3-(iV-Methylcarbamoly)-4.methoxyphenoxy)aniline. 




Step 1 . 4-(3-.Methoxycarbonyl-4-methoxyphenoxy)-l-nitrobenzene: 
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To a solution of 4-(3-carboxy-4-hydroxyphenoxy)-l -nitrobenzene (prepared from 2.5- 
dihydroxybenzoic acid in a manner analogous to that described in Method A13, Step L 12 
mmol) in acetone (50 mL) was added K2CO3 (5 g) and dimethyl sulfate (3.5 mL). The 
resulting mixture was heated at the reflux temp, overnight, then cooled to room temp, and 
filtered through a pad of Celite®. The resulting solution was concentrated under reduced 
pressure, absorbed onto SiO:, and purified by column chromatography (50% EtOAc / 50% 
hexane) to give 4-(3-methoxycarbonyl-4-methoxyphenoxy)-l -nitrobenzene as a yellow 
powder (3 g): mp 115-118 X. 

O 

'OH 

02N^ ^OMe 
Step 2. 4-(3-Carboxy-4-methoxyphenoxy)-l-nitrobenzene: 

A mixture of 4-(3-methoxycarbonyl-4-methoxyphenoxy)-l -nitrobenzene (1.2 g), KOH (0.33 
g) and water (5 mL) in MeOH (45 mL) was stirred at room temp, overnight and then heated 
at the reflux temp, for 4 h. The resulting mixture was cooled to room temp, and concentrated 
under reduced pressure. The residue was dissolved in water (50 mL), and the aqueous 
mixture was made acidic with a IN HCl solution. The resulting mixture was extracted with 
EtOAc (50 mL). The organic layer was dried (MgS04) and concentrated under reduced 
pressure to give 4-(3-carboxy-4-methoxyphenoxy)-l -nitrobenzene (1.04 g). 

O 

0. 





NHMe 



OMe 



Step 3. 4-(3-(A^-MethyIcarbamoly)-4-raethoxyphenoxy)-l-nitroben2ene: 

To a solution of 4-(3-carboxy-4-methoxyphenoxy)-l -nitrobenzene (0,50 g, 1.75 mmol) in 
CH:Cl2 (12 mL) was added SOCI2 (0.64 mL, 8.77 mmol) in portions. The resulting solution 
was heated at the reflux temp, for 18 h, cooled to room temp., and concentrated under 
reduced pressure. The resulting yellow solids were dissolved in CH2CI2 (3 mL) then the 
resulting solution was treated with a methylamine solution (2.0 M in THF, 3.5 mL, 7.02 

mmol) in portions (CAUTION: gas evolution), and stirred at room temp, for 4 h. The 

resulting mixture was treated with a IN NaOH solution, then extracted with CH2CI: (25 mL). 
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The organic layer was dried (Na2S04) and concentrated under reduced pressure to give 4-(3- 
(.V-methyicarbamolY)-4-methoxyphenoxy)-l -nitrobenzene as a yellow solid (0.50 g, 95%). 

O 




NHMe 



OMe 



Step 4. 4-(3-0V-Methylcarbamoly)-4-methoxyphenoxy)aniline: 

A slurry of 4-(3-( A -methylcarbamoly)-4-methoxyphenoxy)-l -nitrobenzene (0.78 g, 2.60 
mmol) and 10% PA^C (0.20 g) in EtOH (55 mL) was stirred under 1 atm of Hz (balloon) for 
2.5 d, then was filtered through a pad of Celite®. The resulting solution was concentrated 
under reduced pressure to afford 4-(3-(iV-methylcarbamoly)-4.m€thoxyphenoxy)aniline as an 
off-white solid (0.68 g, 96%): TLC (0,1% Et3N/99.9% EtOAc) R/0.36. 



A9. 



General Method for Preparation of co-Alkylphthalimide-containing 
Anilines. Synthesis of 5-(4-Aminophenoxy)-2-methylisoindoline-l,3-dione 

O 

N-Me 




Step 1- Synthesis of 5-(4-Nitrophenoxy)-2-methylisoindoline-l,3-dione: 

A slurry of 5-(4-nitrophenoxy)isoindoline-l,3-dione (A3 Step 2; 1.0 g, 3.52 mmol) and NaH 
(0-13 g, 5-27 mmol) in DMF (15 mL) was stirred at room temp, for 1 h, then treated with 
methyl iodide (0.3 mL, 4.57 mmol). The resulting mixture was stirred at room temp, 
overnight, then was cooled to °C and treated with water (10 mL). The resulting solids were 
collected and dried under reduced pressure to give 5-(4-nitrophenoxy)-2-methylisoindoline- 
1,3-dione as abright yellow solid (0.87 g, 83%): TLC (35% EtOAc/65% hexane) R/0,61. 

O 
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. . • «nh*.noxvV2-methvUsoindoline-l,3-dione: 

' ^- 

^ s.u^ of *cphe.oxy)-.-me*y - ^^^^.^^^ ^,,„e 

,OaO s) .n MeOH wa. .n.^ ^ » ^^^^ ^^^^^^ ..e .suU.ng 

yellow solids were dissolved in EtOAc ) ,.„,^yU,oindolm.-l,3-dicne as a 

E,OAC/40./. hexanc) » afford 5-(4-ammoph=noxy)-2 rn^mv 
'ello. soUd (0.67 g, S6r.-. TLC (40% E.OM/60% hexane) R.0.27. 

Ge„era> Method for Synthesis of co-Carhan.oy.ary. Aai.i.es Through 
AlO. GeaeralMetn Precursors with Amines. Synthesis of 

Reaction of m-AlkoxycarbonyUry. Precursor 
4.p.(N-(2-n.orpholin-4.y.e.hyi)carba,„oyl)pyridy.oxy)an..u.e 
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■ r. rh.„ro-2-(iV-(2-n,orpholin-4.yle.hy.)carbamoy.)pyridine 
Step.. ; 7earboxyla.e HCl salt (Method A2,St^^ 101 g. 

,o a solution of .ethy, -'-^-°^^'-^;fZ^^^^^^.^^' '^^ 

4.86 mmol) in THF (20 mL) was added 4.( y ) ^^^^^^ ^^^^ 

— - 1- wl extracted .th HtOAc (.0 

.entp., and treated with water (50 ^^^^ p^,,,„,e to 

95%): TLC (10% MeOH/90% EtOAc) Rf 0.50. 



O 
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step 2. Synthesis of 4-(2-(W-Morpholin-4- 

vlethvl)carbamoyl)pyridyloxy)aniline. ,n a d 

. ; h.nol f 0 49 - 4.52 mmol) and potassium rerr-butoxide (0.=. g, 4. o 

chloro-^-(N-(2-morphoUn-4-ylethyl)carbamoyl)pyndme (1.22 g, 4..- m ) 
cmoro-^ (,iv v.- F t_ . ^ 7s op nvemieht cooled to room 

,0 31 . 2 26 mmol). The resulting mixture was heated at 7^ C ovemtgh 
r! 'Ind separated between EtOAc (25 mL) and a saturated NaO so.utton (2, mL,. Th 
aver was back extract^ with EtOAc (25 mL). The combined organrc layers were 
m: — KaO solutton (3 x 25 m.) and — 
The resulting brown solids were punfled by column chromatography (58 S- 8-"-"' ^ 
The resultin MeOH/75% EtOAc) to afford 4.(2-(N-(2-morphcUn-4. 

100% EtOAc to 25/. .,.^,,oH/90%EtOAc)R,0.32^ 
vlethyl)carbamoyl)pyridyloxy)amlme (1 .0 g, 65 /.). TLC (10/. 
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General Method for the Reduction of Nitroarenes to Arylamiues. 
Synthesis of 4-(3-Carboxyphenoxy)aniline. 

o 

. o. 4.3-ca.boxyp«:— (3-33 g, 20. n^o, an^ P.^^^^^^^^^^ 

in MeOH (PO mL) was stirred under an H. atmosphere (balloon) for 2 d. The resulun 
g) m MeOH (1-U [ ^ concentrated under reduced pressure to 

mixture was filtered through a pad of Cehte , then ^ MeOH/90% 

afford 4-(3-carboxyphenoxy)aniline as a brown sohd (2.26 g, 48 /o). TLC (1 

CH:Ch) Rf 0.44 (streaking). 

.^n. Genera. Method for .he Synthesis of IsoindoUnone-Containiog Anilines. 
Synthesis of 4-(l-Oxolsoindolin-5-yloxy)anlliBe. 
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step 1 Synthesis of 5-hydroxyisoindolin-l-one 

TO a soluuon of 5-hydroxyph.haltaide (19.S g. m mmol, in AcOH (500 mL1 was slow.y 
added .inc dust (47,6 g, 729 mmcl) in portions, then the mixture was heated a. the reflux 
<e,np for 40 tntn.. filtered hot, and concentrated tmder reduced pressure. The reactton was 
repeated on the same scale and the combtned oily residue was purified by column 
chromatography (UK. SiO. gradient from 60% EtOAc'40% hexane to MeOH,- 
EtOAc) to give 5-hydroxyisoindolin-l-one (3.77 g): TLC (100% EtOAc) R,0.17; HPLC ES- 

MSm/z 150((M+Hr). 
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Step 2 Synthesis of 4.(l-isoindolinon-5-yloxy)-l-nitrobenzene 

To a slum' of NaH (0.39 g, 16.1 mmol) in DMF at 0 °C was added 5-hydroxyisomdolm-l- 
one 0 o 13.4 mmol) in portions. The resulting slurry was allowed to warm to room temp, 
and was snrred for 45 min., then 4.fluoro-l -nitrobenzene was added and then mixture was 
heated at 70 °C for 3 h. The mixture was cooled to 0 =C and treated with water dropw.se 
untU a precpxtate formed. The resulting sohds were collected to give 4-(l-isoindolmon-5- 
yloxy)-l-nitrobenzene as a dark yellow solid (3.23 g, 89o/o): TLC (100% EtOAc) R,0.35. 
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NH 
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Step 3 Synthesis of 4-(l-oxoisoindoUn-5-yloxy)aniline 

A slurry of 4-(l-isomdolinon-5-yloxy)-l -nitrobenzene (2.12 g, 7.8 mmol) and lO^/o Pd/C 
(0 ^0 o) in EtOH (50 mL) was stirred under an H, atmosphere (balloon) for 4 h, then filtered 
through a pad of Celite*. The filtrate was concentrated under reduced pressure to afford 4-(l- 
oxoisomdolin-5-yloxy)aniline as a dark yellow solid: TLC (100% EtOAc) R,0.15. 
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General Method for the Synthesis of oCarbamoyl Anilines via EDCI 
Mediated Amide Formation Followed by Nitroarene Reduction. 
Synthesis of 4-(3-N-Methylcarbamoylphenoxy)aniline. 
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Ste.! synthesis of 4.(3.ethoxycarbooylphenoxy)-l-nitrobenzene 

; e of 4 fluoro-l-mtrobenzene (16 mL, 150 nunol), ethyl S-hydroxybenzoate 25 g, 
A mixture of 4-fluoro m ^ ^^^^^ ^^^p 

overnight, cooled to room temp, and treated w.th ^ 3,,„,„,ia,ly washed 

J -.K PtOAcHx 150 mL). The combined organic phases wcic h 

=^7= "* 'Tool Id a 3 turated NaCl solution (2 x ,00 mU, drted (Na^SO.) and 
„,th water x 100 mL) an chromatography 

, eonoentrated -er reduced „ ----^ 2;,,„„,;,„.„,_e as an o.l 

(10% EtO Ac/90% hexane) to afford einoxy 
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(38 g). 



O2N 




step - synthesis of 4.(3-carboxypbenoxy)-l-nitrobenzene ^ . , , ^ , , . 

wLrred mixture of 4-(3-ethoxycarbonylphenoxy)-l-nitrobenzene (5.14 g, 17.9 
To a vigorously stirred mixtur ot ( y ^ 

n ir, a -^-1 THF/water solution (75 mL) was aaaea a &oi 
mmol) m a 3.1 lilJr /water ovemi^'ht, then cooled to 

^ TV.P resulting mixture was heated at 5U c ovemi-,iii, 
mmol) in water (36 mL). The resulting m . ^- . h to nH 2 with a iM HCl 

hexane to give 4-(3-carboxyphenoxy)-l -nitrobenzene (4.40 g, 95%). 
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step 3 Synthesis of 4-(3-(iV-methylcarbamoyl)phenoxy)-l -nitrobenzene 

A .ixiure of .-(3-carboxyphenoxy)-l— zene (3.72 g, 14.4 ..ol), EDCLHCl ^ .3 . 
18.6 mn^ol), «lmo:phoUne (1.6 mL, 14.5 nuncl) and n.».ne (2.0 M .n THF^ 8 
.L. 1 6 ..ol) .n (45 .L) was stirred at room temp, for 3 d, ther. concentrated und 

.educed pressure. The residue was dissolved .n EtOAc (50 n.L) and the resulting m:xtu 
was extracted wUh a IM HCl solution (50 mL). The aqueous layer was b aclc- extracted w.^ 
EtOAc (2 X 50 mL). The combined organic phases were washed w:th a s-rated NaCl 
solution (50 mL), dned (Na.SO.), and concentrated under reduced pressure to g.ve 4-(3-(.V- 
raethylcarbamoyl)phenoxy)-l-nitrobenzene as an oil (1-89 g). 

O 

H2N' ^ 

Step 4 Synthesis of 4.(3-(A^-methylcarbamoyl)phenoxy)aniline 

A slurry of 4-(3-(A'-methylcarbamoyl)phenoxy)-l-nitrobenzene (1.89 g, 6.95 n.:.ol) and ^/o 
Pd.'C (0 ^4 .) in EtOAc (20 mL) was stirred under an H. atm (balloon) ovem.ght. The 
.sultrng"n.i;ture was Altered through a pad of Celite^ and 

pressure. The residue was puri.ed by column chromatography (5^/0 MeOH/9.% CH.C 
The resultrng oil solidified under vacuum overmght to gwe 4h3-(A- 
methylcarbamoyl)phenoxy)aniline as a yellow solid (0.95 g, 56%). 

General Method for the Synthesis of co-Carbamoyl Anilines via EDCI- 
Mediated Amide Formation Followed by Nitroarene Reduct.on. 
Synthesis of 4-3-(5-Methylcarbamoyl)pyridyloxy)aniline 
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„ Steol Synthesis ot4-(3-(5-mrthoxyc.rboayl)pyridyl»xy)-l-ol.robenzene 

TO a siurrv of NaH (0.63 g, 26.1 n,™,, in DMF (20 .L) was added a so,u„o„ of ™.hy> 
hvdro.vniccinate ,2,0 g, 13.1 mmol) in DMF (10 mL). The resuU.ng n.«ure .as added .c a 
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■ K ,e„e (1 4 mL 13.1 mmo.) m DMF (10 mL) and resultmg 

— of ^-^--^^ZZ^^^^^ .0 .on, «»p., and .ea«d ... MeOH .U, 
„,«urc was '0 C o^^^ ^^^^^^^^ ^^^^^ 

followed by water (=0 mL). The result ^^^^^^ 
organic phase was concentrated ^der reduced pressure^ -^vclny^pyndyloxy,- 
chrotnatography (30% EtOAc/70% hexane) to afford 4-(3-(5 methox. 



10 



1 -nitrobenzene (0 . 60 g) . 




H2N ^ N 
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step Z. - synthesis of 4-(3-(5-n.e*o.ycarhooynpy«.^^^ 

. Slurry of ^3.=— ycar.o„y,>py.dy,o.y,.— ^ 

-C . MeOH,H«.c^was ^^^ZJ. under reduced pressure. The 
resulting mixture was filtered and the EtOAc/90% hexane to 

nr tor r t::: . afford m3-(s. 

30% EtOAc.70% hexane « / ,„ ^cDCW 6 3.92 (s, 3H). 6.71 (d, 

m=thoxycarbonyl)pyndyloxy)anilin=(0.28g,60,.). n 

,H), 6.89 (d. 2H), 7.73 (, IH), 8.51 (d, IH), 8.87 (d. IH). 
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A15. Synthesis of an Aniline via Electrophilic Nitration Followed by Reduction. 
Synthesis of 4-(3-Methylsulfamoylphenoxy)aniline. 

NHMe 




Step 1 Synthesis of iV-methyl-3-broinobenzenesulfonamide 

To a solution of 3-bromobenzenesulfonyl chloride (2.5 g. 11-2 mmol) m THF (15 mL) at 0 
=C was added methylamme (2.0 M m THF; 28 mL, 56 mxnol). The resulting solution was 
allowed to warm to room temp, and was stirred at room temp, overnight. The resultmg 
nuxture was separated between EtOAc (25 mL) and a 1 M HCl solution (25 mL). The 
aqueous phase was back-extracted with EtOAc (2 x 25 mL). The combmed orgamc phases 
were sequentially washed whh water (2 x 25 mL) and a saturated NaCl solution (2. mL), 
dried (MgS04) and concentrated under reduced pressure to ' give iV-methyl-3- 
bromobenzenesulfonamide as a white solid (2.8 g, 99%). 

NHMe 



20 




Step 2 Synthesis of 4-(3-(A'-methylsulfamoyl)phenyloxy)benzene 

To a slurry of phenol (1.9 g, 20 mmol), K.CO3 (6.0 g, 40 mmol), and Cul (4 g, 20 mmol) m 
DMF (-5 mL) was added iV-methyl-3-bromobenzenesulfonamide (2.5 g, lOmmol), and the 
resulting mixmre was stirred at the reflux temp, overnight, cooled to room temp., and 
separated between EtOAc (50 mL) and a 1 N HCl solution (50 mL). The aqueous layer was 
back-extracted with EtOAc (2 x 50 mL). The combined organic phases were sequem.ally 
washed with water (2 x 50 mL) and a saturated NaCl solution (50 mL), dried (MgSO.), and 
concentrated under reduced pressure. The residual oil was punfied by column 
chromatography (30% EtOAc/70% hexane) to give 4-(.-(.^- 
methylsulfamoyl)phenyloxy)benzene (0.30 g). 



0,N 




NHMe 



36 



St„3 Sv..hasisot4-(3-(A'-n.ethyteulfamoyl)pheryloxy)-l-DUrobenzen. 

TO L:M,ion cf-4-,:.-(K-.ethy>su„a.cyOph«y.o.y,be,.e.e (0.30 s, '^^^^^ 

.J ^ XT xin m ng? a l 14 mmol) in portions over 5 mm. The resulting 
mL) at -10°C was added NaNO: (U.uy / g, i-i-* ^ ' f 

.oluUcn .as stirred at -10 "C for 1 h, then was allowed to warm to roctn tc^p., and was 
cottcen.ra.ed uttder reduced pressure. The residue was separated between EtOAc , W mL 
and water (10 tnL). The organic phase was sequentially washed wittt water (10 ntL) and 
saturated NaC. solution (10 tnL), dried (MgSO.) and concentrated under reduced pressure ,c 
.ive 4-,3-(.V-n,ethylsulfamoyl)pheny.oxy)-l-n.troben.ene (0.20 g). This material earned on 

to the next step without further purification. 

"NHMe 



10 



15 



H2N 




Step 4 Synthesis of 4-(3-(iV-methylsulfamoyl)phenyloxy)aniline 

A slurry of 4.(3-(A'-methylsulfamoyl)phenyloxy)-l -nitrobenzene (0.30 g) and lOV. PdyC 
(0 030 .) in EtOAc (20 mL) was stirred under an H. atmosphere (balloon) overnight. The 
resultin; mixture was filtered through a pad of Celite^. The filtrate was concentrated un er 
.educed pressure. The residue was punfied by column chromatography (30% EtOAc.70/o 
hexane) to give 4-(3-(N-methylsulfamoyl)phenyloxy)aniline (0.070 g). 



A16. 



Modification of co-ketones. Synthesis of 4-(4-(l-(^- 
thoxy)iminoethyl)phenoxyaniline HCl salt. 



me 




20 



To a sluTV of 4.(4-aceVlphenoxy)aniline HCl sal. (prepared in a manner analogous to 
Me*od A13, s.ep 4. 1.0 g, 3.89 mmol) it, a mixmre of E.OH (10 mL) and pyridine (1 .0 mL, 
was added O-methylhydroxylamine HCl salt (0.65 g, 7.78 mntol, 2.0 equiv.). The resultmg 
solution was heated a. the reflux temperature for 30 min, cooled to room temperature and 

concentrated under reduced pressure. The result.ng solids were triturated with water (10 mL 

and washed wuh water to give 4-(4-(l.(^-me*oxy,iminoe,hyl) phenoxyanthne HCl sal, 
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Yellow solid (0.85 g): TLC (50% EtO Ac/50% pet. ether) R/0.78; 'H NMR (DMS0-d6) 5 3.90 
(s, 5.70 (s, 3H); HPLC-MS m/r 257 ((M+HD- 

A17. Synthesis of xY-(a)-Silyloxyaikyl)ainides. Synthesis of 4-(4-(2-0V-(2- 

Triisopropylsilyloxy)ethylcarbamoyI)pyridyloxyaniline. 

Step 1. 4-Chioro-A^-(2-triisopropylsilyIoxy)ethyipyridine-2-carboxami(le 

To a solution of 4-chloro-Af-(2-hydroxyethyl)pyridine-2-carboxamide (prepared in a manner 
analogous to Method A2, Step 3b; 1.5 g, 7.4 mmol) in anh DMF (7 mL) was added 
triisopropylsilyl chloride (1.59 g, 8.2 mmol, 1.1 equiv.) and imidazole (1.12 g, 16.4 mmol, 
2.2 equiv.). The resulting yellow solution was stirred for 3 h at room temp, then was 
concentrated under reduced pressure. The residue was separated between water (10 mL) and 
EtO Ac (10 mL). The aqueous layer was extracted with EtO Ac (3x10 mL). The combined 
organic phases were dried (MgS04), and concentrated under reduced pressure to afford 4- 
chloro-2-(A/'-(2-triisopropylsilyloxy)ethyl)pyridinecarboxamide as an orange oil (2.32 g, 
88%). This material was used in the next step without further purification. 




Step 2. 4-(4-(2-(iV-(2-TriisopropylsiIyloxy)ethylcarbamoyI)pyridyloxyaniiine 

To a solution of 4-hydroxy aniline (0.70 g, 6.0 mmol) in anh DMF (8 mL) was added 
potassium rerf-butoxide (0.67 g, 6.0 mmol, 1.0 equiv.) in one portion causing an exotherm. 
WTien this mixture had cooled to room temperature, a solution of 4-chloro-2-(yV-(2- 
triisopropylsilyloxy)ethyl)pyridinecarboxamide (2.32 g, 6 mmol, 1 equiv.) in DMF (4 mL) 
was added followed by K2CO3 (0.42 g, 3.0 mmol, 0.50 equiv.). The resulting mixture was 
heated at 80 °C overnight. An additional portion of potassium rerr-butoxide (0.34 g, 3 mmol, 
0.5 equiv.) was then added and the mixture was stirred at 80 °C an additional 4 h. The 
mixture was cooled to 0 °C with an ice./water bath, then water (approx. 1 ml) was slowly 
added dropwise. The organic layer was extracted with EtO Ac (3 x 10 mL). The combined 
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organic layers were washed with a saturated NaCl solution (20 mL), dried (MgS04) and 
concentrated under reduced pressure. The brown oily residue was punfied by column 
chromatography (S1O2; 30% EtOAc/ 70% pet ether) to afford 4-(4-(2-(iV-(2- 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaniline as a clear light brown oil (0.99 g, 

38%). 



A18. Synthesis of 2-Pryidinecarboxylate Esters via Oxidation of 2- 

Methylpyridines. Synthesis of 4-(5-{2- 

methoxycarbonyl)pyridyloxy)aniline. 




Step 1. 4-(5-(2-Methyl)pyridyloxy)-l-nitroben2ene. 

A mixture of 5-hydroxy-2-methylpyridine (10.0 g, 91.6 mmol), l-fluoro-4-mtrobenzene (9.8 
mL, 91.6 mmol, 1.0 equiv.), K2CO3 (25 g, 183 mmol, 2.0 equiv.) in DMF (100 mL) was 
heated at the reflux temperature overnight. The resulting mixture was cooled to room 
temperature, treated with water (200 mL), and extracted with EtOAc (3 x 100 mL). The 
combined organic layers were sequentially washed with water (2 x 100 mL) and a saturated 
NaCl solution ((100 mL), dried (MgS04) and concentrated under reduced pressure to give 4- 
(5-(2-methyl)pyridyloxy)-l-nitrobenzene as a brown solid (12.3 g). 




OMe 



O 

Step 2. Synthesis of 4-(5-(2-MethoxycarbonyI)pyridyioxy)-l-nitrobenzene. 

A mixture of 4-(5-(2-methyl)pyridyloxy)-l -nitrobenzene (1.70 g, 7.39 mmol) and selenium 
dioxide (2.50 g, 22.2 mmol, 3.0 equiv.) in pyridine (20 mL) was heated at the reflux 
temperature for 5 h, then cooled to room temperature. The resulting slurry was Altered , then 
concentrated under reduced pressure. The residue was dissolved in MeOH (100 mL). The 
solution was treated with a cone HCl solution (7 mL), then heated at the reflux Temperature 
for 3 h, cooled to room temperature and concentrated under reduced pressure. The residue 

was separated between EtOAc (50 mL) and a IN NaOH solution (50 mL). The aqueous layer 
was extracted with EtOAc (2 x 50 mL). The combined organic layers were sequeniully 
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washed with water (2 x 50 mL) and a saturated NaCl solution (50 mL), dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by column chromatography 
(SiOv, 50% EtOAc/50% hexane) to afford 4-(5-(2-methoxycarbonyl)pyridyloxy)-l- 

nitrobenzene (0.70 g). 



OMe 

O 




Step 3. Synthesis of 4-(5-(2-MethoxycarbonyI)pyridyloxy)aniline. 

A slurry of 4-(5-(2-methoxycarbonyl)pyridyloxy)-l-nitrobenzene (0.50 g) and 10% Pd/C 
(0.050 g) in a mixture of EtOAc (20 mL) and MeOH (5 mL) was placed under a H. 
atmosphere (balloon) overnight. The resulting mixture was filtered through a pad of Celite®, 
and the filtrate was concentrated under reduced pressure. The residue was purified by 
column chromatography (SiO,; 70% EtOAc/30% hexane) to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline (0.40 g). 



A19. 



Svnthesis of o-Sulfonylphenyl AniUnes. Synthesis of 4-(4- 



Methylsulfonylphenyoxy)aniline. 

.o. 




Step 1. 4-(4-Methylsulfonylphenoxy)-l-nitrobenzene: To a solution of 4-(4- 
methylthiophenoxy).l-mtrobenzene (2.0 g, 7.7 mmol) inCH2Ch(75 mL) at 0 °C was slowly 
added m-CPBA (57-86%, 4.0 g), and the reaction mixture was stirred at room temperature for 
5 h. The reaction mixture was treated with a IN NaOH solution (25 mL). The organic layer 
was sequentially washed with a IN NaOH solution (25 mL), water (25 mL) and a saturated 
NaCl solution (25 mL), dried (MgS04), and concentrated under reduced pressure to give 4- 
(4-'methylsulfonylphenoxy)-l -nitrobenzene as a solid (2.1 g). 

Step 2. 4.(4-Methylsulfonylphenoxy)-l-aniline: 4-(4-Methylsulfonylphenoxy)-l- 
nitrobenzene was reduced to the aniline in a manner analogous to that described m Method 
.MS. step 3. 
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«;vnthesis of Urea Precursors 

u . f the Synthesis of Isocvanates from Anihnes Lsmg 
General Method for the S\ntnesis oi 



Bl. 



cm. Svntbesi. „£4-Br«™o-3.(.rifluoron,e*yl)phe„y. Isocyanata. 




NH2-HC1 

c 1 Synthesis of 4-broino-3-(trifluoromethyl)aniline HCl salt 

Stepl. Syntnesisoi o^-r ^mon in Et-^O (500 mL was 

^ w . nf 4 bromo-3-(mfluoromethyl)anilme (64 g, 267 mmol) m bt.u i 

To a solution of 4-bromo ^ rP^ultin^' mixture was stirred 

r^:: i::^^ la . y»a.«ne hc. . 



w 

10 98%). 




NCO 



15 



20 
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e . synthesis Of 4-bromo-3-(trifluoromethyl)phenylisocyanate 

. .. a. *e ------ u„.. 

reduced pressure. The residue . ^ concentrated under 

Tine residue was treated with CH2GI2 nu.;, 
reduce pressure. The res^du _ ^^^^^^^^^^ ,^eated and resulting 

.educed pressure. ^^^^^ ' 4-bromo-3-(tnfluoroniethyl)phenyl 
amber oil was stored at -20 C for lb n, 

Tj 1 o Rfi%V GC-MS m/z 265 (M ). 
isocyanate as a tan solid (j:>.1 g, 86/0). 

Methods of Urea Formation 

Oeoera. Me^od ,or Sy».«U or .re. .y Rea«,o„ — 

* T . Svnthesisof7V-(4-Chloro-3-(trifluoromethyl)phen>l) A 
with an Aniline. Synthesis 01 ly k 
(4-(2-(/V-methylcarbamoyl)-4-pyridyloxy)phenyl)Urea 



C. 

Cla. 



41 




NHMe 



0 



A solution of 4-chloro-3-(trifluoromethyl)phenyl isocyanate (14.60 g, 65.90 mmol) in CH^Cl, 
(35 mL) was added dropwise to a suspension of 4-(2-(A^-methylcarbamoyl)-4- 
pyridyloxy)aniline (Method A2, Step 4; 16.0 g, 65.77 mmol) in CH.Cb (35 mL) at 0 °C. The 
resulting mixture was stirred at room temp, for 22 h. The resulting yellow solids were 
removed by filtration, then washed with CH.Ch (2 x 30 mL) and dried under reduced 
pressure (approximately 1 mmHg) to afford iV-(4-chloro-3-(trifluoromethyl)phenyl)-.V'-(4-(2- 
(/^-methylcarbamoyl)-4-pyridyloxy)phenyl) urea as an off-white solid (28.5 g, 93%): mp 
207-209 °C- 'H-NMR (DMSO-d^) 6 2.77 (d, /=4.8 Hz, 3H), 7.16 (m, 3H), 7.37 (d, 7-2.5 Hz, 
IH), 7.62 (m, 4H), 8.11 (d, J=2.5 Hz, IH), 8.49 (d, J=5.5 Hz, IH), 8.77 (br d, IH), 8.99 (s, 
IH), 9.21 (s, IH); HPLC ES-MS m/z 465 ((M+H)"). 

Clb. General Method for the Synthesis of Ureas by Reaction of an Isocyanate 

with an Aniline. Synthesis of iV-(4-Bromo-3-(trifluoromethyl)phenyl)-;V'- 
(4-(2-(7V-methylcarbamoyl)-4-pyridyloxy)phenyl)Urea 

NHMe 
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A solution of 4-bromo-3-(trifluoromethyl)phenyl isocyanate (Method Bl, Step 2; 8.0 g. 30.1 
mmol) in CH.Cl, (80 mL) was added dropwise to a solution of 4-(2-(//-methylcarbamoyl)-4- 
pyridyloxy)aniline (Method A2, Step 4; 7.0 g, 28.8 mmol) in CH.Cl. (40 mL) at 0 =C. The 
resulting mixture was stirred at room temp, for 16 h. The resulting yellow solids were 
removed by filtration, then washed with CH^Cl, (2 x 50 mL) and dried under reduced 
pressure (approximately 1 mmHg) at 40 °C to afford 7^-(4-bromo-3-(trifluoromethyl)phenyl)- 
.V-(4-(2-(.V-methylcarbamoyl)-4-pyridyloxy)phenyl) urea as a pale-yellow solid (13.2 g, 
90%)- mp 203-205 °C; ^H-NMR (DMSO-d6) 6 2.77 (d, 7=4.8 Hz, 3H), 7.16 (m, 3H). 7.37 (d. 
>2.5 Hz. IH), 7.58 (m, 3H), 7.77 (d, 7=8.8 Hz, IH), 8.1 1 (d, 7=2.5 Hz, IH), 8.49 (d, 7=5.5 
Hz, IH), 8.77 (br d, IH), 8.99 (s, IH), 9.21 (s, IH); HPLC ES-MS m/z 509 ((M^-H)'). 
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Oenera, Me.>,od for *e S,n..es. of Urea, b, ReacHo. o, an I.ocya..« 
: l a. ...U.. S.n.e.. „C..«.o..H...o— " 
p .e*v.-4-a-(N-».e*y.carban.oylK4.pyridy.oxy))pl.=oyl) Urea 



o 




A solution of 2-methyl-4-(2-(N many 4-chloro-3- 

,^ • run, (1 mL) was treated with EtjN (.u.io n , 
0.45 tntnol) m CH.Ch (1 " > o45tnmol). The resulting brown solution was 

(trinuoromethyDphenyl tsocyanate (0.10 g, 0. ^ 

Ld a. roon, tentp. for S d, then was treated with j^™^ J ^^^30, 

. , /-.A V s mU The combined organic iaycii» 
back-extracted w>.h EtOAc (. x 5 mL). ,y„,„.3.(trifluoromethyl)phenyl)-N-- 
a„d concentrated under reduced pressure . y. Id .^-(^^^^^^^^^^ ^ ^ 

„ „wi 4 (7-(N-raethylcarbamoylK4-pyndyloxy))phenyl) urea „z 
a-methyl-4-(- (N m J „ Hz, 3H), 7.03 (dd, J-8.>, 2.6 Hz. 

n^moiy. .H NMR (DMSO-de) 6 2.27 (s 3H , U .^ ^ (app 

,H,, .11 -j::-:^™ u^^^^^^^^^ - ^^--^ 

^ 6 Hz 2H), 7.84 (d, J=8.8 Hz, m), o.i- v , / 



8.78 (q, >5.2, IH), 9.^2 (s, IH), HPLC 



Cld. 



• fTTrAns hv Reaction of an Isocyanate 
General Method for the Synthesis of Ureas by Keac 

i r e Synthesis of N-(4-Chloro-3-(trifluoromethyl)phenyl)-N- 
with an Aniline, byntnesis any k 



(4-aminophenyl) Urea 

CF3 



.0 
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, , „ of 4 ch,oro-3.(trifluoro,n«hyl)phenyl isocyanate (2.27 g, 10^3 ntntol, in 
To a solution of 4-chloro J V . ,-, 12 i 30 7 mmol) in one part. The 

CH=C. (30S tnt, was added p-phe„y.ened,a.t ( 0^^^^ ^^^^^^^ 

.suiting mixture was stirred a, ,„ , mixture 

— -''::'7::^sr^::^ :l ..unon washed w„h . o n 

""°r 1^ ° r 1^=— d under reduced pressure to afford impure 

HCl solution. The organic lay^ 
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.V.(4-chloro.3-(trifluorom«hyI)phenyl)-N'-(4-ammophenyl) urea (33 g)'. TLC (100% 

EtOAc)R/0.72. 



10 



15 
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„Uh an Aoume. Synthesis „r W4.Ch>oro-3-(trifl»orome.hy.)pbeoy ,V 
(4-ethoxycarbonylphenyl) Urea 

. a S..O. o.e.y, ----^^iV.^; 17:^:= ^-^^^^^^ 
added 4-chloro-3-(tnfluoromethyl)anUme (3.21 B> ^.4 mmo ) 

•„Kt The resultin- slurry was diluted with CH2CI2 C^U mJ-; an 
room temp, overnight. The resultin rry ^,j^_,,bonylphetiyl) urea as a white 

afford ^'-(4-chloro-3-(trifluoromethyl)phenyl)-^ -(4-ethoxycarbo y p 

solid (5.93 g, 97%): TLC (40% EtOAc/60% hexane) R/0.44. 

General Method for the Synthesis of Ureas hy Reaction o-n Isoc>.nate 
with an Aniline. Synthesis of N.(4.Chloro-3-(trifluoromethyl)phenyl)-N - 

(3-carboxyphenyl) Urea 

(8 mL) was added 4-(3-carboxypti ^^^^ 

— T " ::r ... .... p.... 

stirred an additional 2 h. The resulting mixi , „,ve V-(4- 

sLiiicu oi , -^u o 1-1 PtOAc/hexane solution to give A-y-* 

.suU.n. brown so.ids were ,ri..a.e. wuh ^^-^^J^J^^ 
chloro-3-(mflucrcme*yl)phe„yl)-NH3-carboxyphenyl) urea as an 



76%). 
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Aniline with .V,.\ '- 



C2a. 



General Method for Urea Synthesis by Reaction of an 
Carbonyl Diimidazole Followed by Addition of a Second An.hne 
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synthesis of -V.(2.Methoxy.5-(trifluoromethyl)phenyl)-iV'-(4-(2-(A'- 
methylcarbainoyl)-4-pyridyloxy)phenyl) Urea 

NHMe 




OMe T ^ n or' 

. , „f . „.fl,oxy-5-<mfluorom=*yl)aniline (0.15 g) m anh CH,C1. (15 mL) a, 0 C 

was added CDI (0.1. „) .^en was treated with 4 W^'hyl^''*™"^"-*- 

was stirred at room temp, for 16 h, then was 

. ,• ,n,s.l The resulting yellow solution was stirred at room temp tor /. 

.p^dy,oxy,am,.ne O^^S g^T e resulting a,ueous mixture was extracted w„h 

r::;::" : o; med organ^s were washed with a satu^ted KaCl solution 

EtOAc (2 X l^U mL> i""^ „c„rf. The residue was 

. T ^ w rMaSO.) and concentrated under reduced pressure. The resiQ 
(100 mL), dned (MgbU4) ana c r^c wpre collected by filtration 

• .A rooo/ EtOAc/lOo/o hexane). The resulting white sohds were collected D> 
tnturated (90 /o fctUAc/iu/o , ^ , ^»^„rf»f1 nressure and the 

u ^ -th PtOAc The filtrate was concentrated under reduced pressure 
and washed with EtOAc. ine FtO Ac/67% hexane to 

1 oil nurified by column chromatography (gradient from 33 /o EtOAc/67 
residual oU punfied by ^.(2.^ethoxy.5-(trifluoromethyl)phenyl)- 

B.0.0, 0... -H ^ (OMSO^> a (. .=4.S H. H^_^ . 
7.1-7.6 and 8.4-8.6 (m, UH), 8.75 (d, 7=4.8 Hz, IH), 9.55 (s, H), 



((M+H)"), 
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C2b. 



Genera, Method for Urea Synthesis by Reaction of an Aniiute „,.h N,N ■ 
Carbonv. Diimldazole Followed by Addition of a Second AnUtne 
Symmeinca, Urea's as Side Pr«.nc.s of a^.^--Carbony. Dlfn.d^o.e 
Reaction Procedure. Synthesis of Bis(4.(2.(iV-me.hylcarban.oyi)-4- 

pyridyloxy)phenyl) Urea 



MeHN 
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To a stirring solution of 3-amino-2-methoxyquinoline {0.14 g) in anhydrous CH:C1: (15 mL) 
at 0 C was added CDI (0.13 g). The resulting solution was allowed to warm to room temp, 
over 1 h then was stirred at room temp, for 16 h. The resulting mixture was treated with 4-(2- 
(^'-methylcarbamoyl)-4-pyridyloxy)aniline (0.18 g). The resulting yellow solution stirred at 
room temp, for 72 h, then was treated with water (125 mL). The resulting aqueous mixture 
was extracted with EtOAc (2 x 150 mL). The combined organic phases were washed with a 
saturated NaCl solution (100 ml), dried (MgSO.) and concentrated under reduced pressure. 
The residue was triturated (90% EtO Ac/10% hexane). The resulting white solids were 
collected by filtration and washed with EtOAc to give bis(4-(2-(A^-methylcarbamoyl)-4- 
p>Tidyloxy)phenyl) urea (0.081 g, 44%): TLC (100% EtOAc) R,0.50; 'H NMR (DMSO-d.) 8 
2.76 (d, J=5.l Hz, 6H), 7.1-7.6 (m, 12H), 8.48 (d, J=5.4 Hz, IH), 8.75 (d, J=4.8 Hz, 2H), 
8.86 (s, 2H); HPLC ES-MS m/z 513 ((M+H)*). 
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C2c. 




General Method for the Synthesis of Ureas by Reaction of an Isocyanate 
with an Aniline. Synthesis of iV-(2-Methoxy-5-(trifluoromethyl)phenyl-A"- 
{4-(l ,3-dioxoisoindolin-5-yloxy)phenyl) Urea 

CF3 

o 

To a stirring solution of 2-methoxy-5-(trifluoromethyl)phenyl isocyanate (0.10 g, 0.47 mmol) 
in CH2CI2 (1.5 mL) was added 5-(4-aminophenoxy)isoindoline-l,3-dione (Method A3, Step 
3; 0.12 g, 0.47 mmol) in one portion. The resulting mixture was stirred for 12 h, then was 
treated with CH2CI2 (10 mL) and MeOH (5 mL). The resulting mixture was sequentially 
washed with a IN HCl solution (15 mL) and a saturated NaCl solution (15 mL), dried 
(MgS04) and concentrated under reduced pressure to afford N-(2-methoxy-5- 
(tnnuoromethyl)phenyl-N-(4-(l,3-dioxoisoindolin-5-yloxy)phenyl) urea as a white solid (0.2 
g. 96%): TLC (70% EtOAc/30% hexane) R/0.50; 'H NMR (DMSO-d^) 5 3.95 (s, 3H), 7.31- 
7 10 (m, 6H), 7.57 (d, J=9.3Hz, 2H), 7.80 (d, J=8.7 Hz, IH), 8.53 (br s, 2H), 9.57 (s. IH). 

1 1 .27 (br s, IH); HPLC ES-MS 472.0 ((M+H)*, 100%). 
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C2d. 



General Method for Urea Synthesis by Reaction of an Aniline with N,N'- 
Carbonyl Diimidazole Followed by Addition of a Second Aniline. 
Synthesis of iV-(5-(/err-Butyl)-2-(2,5-dimethylpyrrolyl)phenyl)-A"-(4-(2- 

(A^-methylcarbamoyI)-4-pyridyloxy)phenyl)Urea 




To a stimng solution of CDI (0.21g, 1-30 mmol) in CH.Ch (2 mL) was added 5-(r.rr-butyl)- 
7.(9 5-dimethylpyrrolyl)aniline (Method A4, Step 2; 0.30 g, 1.24 mmol) in one portion. The 
resulting mixture was stirred at room temp, for 4 h, then 4-(2-(N-methylcarbamoyl)-4- 
pyridyloxy)amline (0.065 g, 0.267mmol) was then added in one portion. The resultmg 
mixture was heated at 36 =C overnight, then cooled to room temp, and diluted with EtOAc 0 
mL) The resulting mixture was sequentially washed with water (15 mL) and a IN HCl 
solution (1 5mL), dned (MgSO.), and filtered through a pad of silica gel (50 g) to afford .V-(5- 
(rerr-butyl)-2-(2,5-dimethylpyrrolyl)phenyl)-/^'-(4-(2-(Ar-tnethylcarbamoyl)-4- 

pyndvloxy)phenyl) urea as a yellowish solid (0.033 g, 24o/o): TLC (40% EtOAc/60% hexane) 
IV0.24; NMR (acetone-da) 6 1.37 (s, 9H), 1.89 (s, 6H), 2.89 (d, /=4.8Hz, 3H), 5.83 (s, 
2H), 6.87-7.20 (m, 6H), 7.17 (dd, IH), 7.51-7.58 (m. 3H), 8.43 (d, y=5.4Hz, IH), 8.57 (d, 
J=2.1Hz, IH), 8.80 (br s, IH); HPLC ES-MS 512 ((M+H)*, 100%). 

C3. Combinatorial Method for the Synthesis of.Diphenyl Ureas Using 

Triphosgene 

One of the anilines to be coupled was dissolved in dichloro ethane (0.10 M). This solution 
was added to a 8 mL vial (0.5 mL) containing dichloroethane (1 mL). To this was added a 
bis(tnchloromethyl) carbonate solution (0.12 M in dichloroethane, 0.2 mL, 0.4 equiv.), 
followed by diisopropylethylamine (0.35 M in dichloroethane, 0.2 mL, 1.2 equiv.). The vial 
was capped and heat at 80 °C for 5 h, then allowed to cool to room temp for approximately 

10 h The second aniline was added (0.10 M in dichloroethane, 0.5 mL, 1.0 equiv.), followed 
bv dusopropvlethvlamme (0.35 M m dichloroethane, 0.2 mL, 1.2 equiv.). The resultmg 
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H ted at 80 °C for 4 h cooled to rooxn tetnperature and treated with MeOH (0.5 
„..xture was heated at 80 C for h, ^^^^^^^^ 

i^L). The resulting mixture was concentrated under reauc p 
purified by reverse phase HPLC . 

Lo^ea A.<U«o« a Secca .a,U.. S...«U 




10 



15 



20 



I " To ,r:r ;t ;r:rw:iw=. » » .o. 

(^nuo— l)ann,ne (0.75 The y ^ 

„He. a ^, ^ .o.uen. (20 .L, .Ucwe. 

under reduced pressure. The resulting soug .^^^.^Ugd in Method A2; 

0.30 g) and the r«u>«ng suspension was heat^ « SO C to 20^ ^^^^ 

^ 1 /'^ mT ^ The basic solution was extracxea wmi 
with a samrated NaHCO, solunon (2-3 mL). ^e b ^^^^ ^^^^ 

o^n rr^T ^ The organic layers were separately wasnea wim 

X 250 mL). J ,(»cnltin°' Dink- 

.. .. rM.^n 1 and concentrated under reduced pressure. TUe resumn. p 
combined, dned (MgSO,, and on ^^^^ ^.^^ 

brown residue was dtssolved m "eOH -d ^^^^^ ^^^^^ 

- ot AS °r save a warm concentrated EtOAc solution, wuiv, 
reduced pressure at 45 C gave „,ethoxy-5-(tnfluoromethyl)phenyl)-A^H4- 
Hexane (10 mL) to slowly form crystals of ^-(2-— ^ ' 
(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea (0.44 g). TLC ( 



25 

0.40. 
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D interconversion of Ureas 

conversion of co-Aminophenyl Ureas into co-(Aroylamino)phenyl Lreas, 
Synthesis of iV-(4-Chloro-3-((trinuoroinethyl)phenyl)-iV'-(4-(3- 
methoxycarbonylphenyl)carboxyaminophenyl)Urea 



Dla. 



10 



15 




TO a solution of ^■(4-cWoro-3KC.nfluo— «)-^.H4-— n^^^^^^^ 

0 050 . . .52 mmol), ...—1 isoph,h..a.= (0.25 g. 1 .3S n^ol). HOBT-H.O (04 
^03 ) and .-^.^y^o^^o... (0.33 n.L, 3.03 n,n.o« in DMT (S :nL) .as a 
EDCI -HCl (0-9 g 1.52 n,n.o„. The resulting n,ix,ure was stirred a. room temp. ovcm,gi,t 
" d i BtO: (25 m.) and se,uentia.. washed «ttK water (25 mL, and a — 
KaHCO, soiutton (25 mL). The organic layer was dried (Ka.SO.) '^^ 
/ , The resulting solids were triturated with an EtOAc solution (80/. 

„du.ed pressure. The resulting ^ ^^,,„„.3.„^fl,,„„e,hyl)pheny„-N -(4-(3- 

EtOAc/20% hexane) to give ^-i cn ti r (S0% 

methoxycarhonylphenvDcarboxyaminophenyl) urea (0.27 g, 43%): mp 12,-122, TLC (SO/. 

EtO Ac/20% hexane) R/0.75. 

Dlb conversion of co-Carboxyphenyl Ureas into co-(Arylcarbamoyl)phenyi 

Ureas. Synthesis of N-(4-Chloro-3-((trifluoromethyl)phenyl)-.V'-(4-(3- 
methylcarbamoylphenyl)carbamoylphenyl)Urea 




20 



25 



TO a solution of .K4.c.o.o-3-((t.n_.y,^^^^^^^^ 

mmol) HOBT.H.O (0.14 g, 1.07 mmol), and N-methylmorphchne (0.5mL, 1-0. mmcl) 
mmol), HUa i ^ ^ pnrT.HCl 10 - 0 53 mmol). The resulting mi.Mure was 

DWlt (.J mi-; di u ^ , ■ ut TU^ rP<:iiltino mixture was ireated 

allowed to warm to room temp, and was Stirred overnight. The resultm. mixt 

. -tH PtOAc f^5 mU The organic phase was concentrated 
with water (lOmL). and extracted with EtOAc (25 mL). in. 
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under reduced pressure. The resulting yellow solids were dissolved in EtOAc (3 mL) then 
filtered through a pad of silica gel (17 g, gradient from 70% EtOAc/30% hexane to 10% 
MeOH/90% EtOAc) to give A^-(4-chloro-3-((trifluoromethyl)phenyl)-.V-(4-(3- 
methylcarbamoylphenyl)carbamoylphenyl) urea as a white solid (0.097 g, 41%): mp 225- 
5 229; TLC (1 00% EtOAc) R/ 0.23 . 



Die. Combinatorial Approach to the Conversion of co-Carboxyphenyl Ureas 

into co-(Arylcarbamoyl)phenyl Ureas. Synthesis of A'-(4-Chioro-3- 
((trinuoromethyI)phenyl)-A^'-(4-(N-(3-(N-(3- 
pyridyl)carbamoyl)phenyl)carbainoyl)phenyl) Urea 




A mixture of A^-(4-chloro-3-((trifluoromethyl)phenyl)-A^'-(3-carboxyphenyl) urea (Method 
Clf; 0.030 g, 0.067 mmol) and Ar-cyclohexyl-A/"-(methylpolystyrene)carbodiimide (55 mg) in 

15 1,2-dichloroethane (1 mL) was treated with a solution of 3-aminopyridine in CH2CI2 (1 M; 
0.074 mL, 0.074 mmol). (In cases of insolubiUty or turbidity, a small amount of DMSO was 
also added.) The resulting mixture was heated at 36 "C overnight. Turbid reactions were then 
treated with THE (1 mL) and heating was continued for 18 h. The resulting mixtures were 
treated with poly(4-(isocyanatomethyl)styTene) (0.040 g) and the resulting mixture was 

20 stirred at 36 °C for 72 h, then cooled to room temp, and filtered. The resulting solution was 
filtered through a plug of sihca gel (1 g). Concentration under reduced pressure afforded N- 
(4-chloro-3-((trifluoromethyl)phenyl)-iV'-(4-(N-(3-(N-(3- 

pyridyl)carbamoyl)phenyl)carbanioyl)phenyl) urea (0.024 g, 59%): TLC (70% EtOAc/30% 
hexane) R/0.12. 

25 

D2. Conversion of (o-Carboalkoxyaryl Ureas into co-Carbamoylaryl Ureas. 

Synthesis of A'-(4-Chloro-3-((trifluoroiTiethyl)phenyI)-7V'-(4-(3- 

niethylcarbanioyiphenyl)carboxyaminophenyl) Urea 
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NHMe 



To a sample of A^-(4-chloro-3-((trifluoromethyl)phenyl)-iV'-(4-(3-carbomethoxyphenyl) 
carboxyaminophenyl) urea (0.17 g. 0.34 mitiol) was added methylamine (2 M m THF; 1 mL, 
1.7 mmol) and the resulting mixture was stirred at room temp, overnight, then concentrated 
under reduced pressure to give iV.(4-chloro-3-((trifluoromethyl)phenyl)-A^'-(4-(3-- 
methylcarbamoylphenyDcarboxyaminophenyl) urea as a white solid: mp 247; TLC (100% 
EtOAc)R/0.35. 



20 



D3. 




Conversion of co-Carboalkoxyaryl Ureas into eo-Carboxyaryl Ureas. 
Svnthesis of .V-(4-Chloro-3-((trifluoromethyI)phenyl)-.V'-(4- 

carboxyphenyl) Urea 

CF3 o 

H 

To a slurry of .V-(4-chloro-3-((trifluoromethyl)phenyl)-;^'-(4-ethoxycarbonylphenyl) urea 
(Method Cle; 5.93 g, 15.3 mmol) in MeOH (75 mL) was added an aqueous KOH solution 
{-> 5 N, 10 mL, 23 mmol). The resulting mixture was heated at the reflux temp, for 12 h. 
cooled to room temp., and concentrated under reduced pressure. The residue was diluted 
with water (50 mL), then treated with a 1 N HCl solution to adjust the pH to 2 to 3. The 
resulting soUds were collected and dried under reduced pressure to give iV-(4-chloro-3- 
((trifluoromethyl)phenyl)-N'-(4-carboxyphenyl) urea as a white solid (5.05 g, 92%). 

D4. General Method for the Conversion of co-Alkoxy Esters into co-Alkyl Amides. 
Synthesis of A^-(4-Chloro-3-((trifluoromethyl)phenyl)-iV'-((4-(3-(5-(2- 
dimethylaminoethyl)carbamoyl)pyridyl)oxyphenyl) Urea 

CF3 
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step 1. Synthesis of A'-(4-Chloro.3.(trifluoromethyl)phenyl)-.^--((4-(3-(5- 

carboxypyridyl) oxyphenyl) Urea 

.V-(4-Chloro-3-(tnfluorornethyl)phenyl)-A^'-((4-(3-(5-methoxycarbonylpyridyl)oxyphenyl) 

urea was synthesized from 4-chloro-3-(trinuoromethyl)phenyl isocyanate and 4-C3-(5- 
methoxycarbonylpyridyl) oxyaniline (Method A14, Step 2) in a manner analogous to Method 
Cla. A suspension of ^-(4-chloro-3-(trifluoromethyl)phenyl)-iV-((4-(3-(5- 

methoxycarbonylpyridyDoxyphenyl) urea (0.26 g, 0.56 mmol) in MeOH (10 mL) was treated 
with a solution of KOH (0.14 g, 2.5 mmol) in water (1 mL) and was stirred at room temp, for 
1 h. The resulting mixture was adjusted to pH 5 with a 1 N HCl solution. The resulting 
precipitate was removed by filtration and washed with water. The resulting solids were 
dissolved in EtOH (10 mL) and the resulting solution, was concentrated under reduced 
pressure. The EtOH/concentration procedure was repeated twice to give N-(4-chloro-3- 
(trifluoromethyl)phenyl)-iV'-((4-(3-(5-carboxypyridyl) oxyphenyl) urea (0.18 g, 71%). 




15 Step 2. Synthesis of iV-(4-chloro-3-(trinuoromethyl)phenyl)-A^'-((4-(3-(5-(2- 

dimethylaminoethyI)carbamoyl)pyridyl)oxyphenyl) urea 

A mixture of 7^-(4-chloro-3-(trifluoromethyl)phenyl)-A^'-((4-(3-(5- 

carboxypyridyDoxyphenyl) urea (0.050 g, 0.011 mmol), MA^-dimethylethylenediamine (0.22 
mg, 0.17 mmol), HOST (0.028 g, 0.17 mmol), .^/-methylmorpholine (0.035 g, 0.28 mmol), 
20 . and EDCI-HCl (0.032 g, 0.17 mmol) in DMF (2.5 mL) was stirred at room temp, overnight. 
The resulting solution was separated between EtOAc (50 mL) and water (50 mL). The 
organic phase was washed with water (35 mL), dried (MgS04) and concentrated under 
reduced pressure. The residue was dissolved in a minimal amount of CH^Ch (approximately 
2 mL). The resulting solution was treated with Et^O dropwise to give //-(4-chloro-3- 
25 (trifluoromethyl)phenyl)-iV'-((4-(3-(5-(2-dimethylaminoethyl)carbamoyl)pyridyl)oxyphenyl) 

urea as a white precipitate (0.48 g, 84%: >H NMR (DMSO-d^) 5 2.10 s, 6H), 3.26 (s, H), 7.03 
(d, 2H), 7.52 (d, 2H), 7.60 (m, 3H), 8.05 (s, IH), 8.43 (s, IH), 8.58 (t, IH), 8.69 (s, IH), 8 90 
(s, IH), 9.14 (s, IH); HPLC ES-MS m/2 522 ((M+H)"). 
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D5. General Method for the Deprotection of ^-(co-SilyloxyalkyOamides, 

Synthesis of A^K4-Chloro-3-((trifluoroniethyl)phenyl)-A-(4H4-(2-(A-(2 
hydroxy)ethylcarbamoyl)pyridyloxyphenyl) Urea. 

CF, O 




To a solution of A^-(4-chloro-3-((trifluoromethyl)phenyl)-A^'-(4-(4-(2-(iV-(2- 
triisopropylsilyloxy) ethylcarbamoyI)pyridyloxyphenyl) urea (prepared in a manner 
analogous to Method CI a; 0.25 g, 0.37 mmol) in anh THF (2 mL) was tetrabutylammonium 
fluoride (1.0 M in THF; 2 mL). The mixture was stirred at room temperature for 5 min, then 
was treated with water (10 mL). The aqueous mixture was extracted with EtOAc (3x10 
mL). The combined organic layers were dried (MgS04) and concentrated under reduced 
pressure. The residue was purified by column chromatography (SiO:; gradient from 100% 
hexane to 40% EtOAc/60% hexane) to give Af-(4-chloro-3-((trifluoromethyl)phenyl)-A^'-(4- 
(4-(2-(iV-(2-hydroxy)ethylcarbamoyl)pyridyloxyphenyl) urea as a white solid (0.019 g, 10%). 

Listed below are compounds listed in the Tables below which have been synthesized 
according to the Detailed Experimental Procedures given above: 

Syntheses of Exemplified Compounds 

(see Tables for compound characterization) 

Entry 1: 4-(3-iV-Methylcarbamoylphenoxy)aniline was prepared according to Method A13. 
According to Method C3, 3-/err-butylaniline was reacted with bis(trichloromethyl)carbonate 
followed by 4-(3-A''-Methylcarbamoylphenoxy)aniline to afford the urea. 

Entry 2: 4-Fluoro- 1 -nitrobenzene and _p-hydroxyacetophenone were reacted according to 
Method Al 3, Step I to afford the 4-(4-acetylphenoxy)-l -nitrobenzene. 4-(4-Acetylphenoxy)- 
1 -nitrobenzene was reduced according to Method A13, Step 4 to afford 4-(4- 
acetylphenoxy)aniline. According to Method C3, 3-rerNbutylaniline was reacted with 
bis(trichloromethyl) carbonate followed by 4-(4-acetylphenoxy)aniline to afford the urea. 
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Entry 3: According to Method C2d, 3-rer?-butylanilme was treated with GDI, followed by 4- 
(3-.V-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been prepared according to 

Method A8, to afford the urea. 

Entry 4: 5-rerr-Butyl-2-methoxyaniline was converted to 5-ferf-butyl-2-methoxyphenyl 
isocyanate according to Method Bl. 4-(3-^-Methylcarbamoylphenoxy)aniline. prepared 
according to Method A13, was reacted with the isocyanate according to Method Cla to 
afford the urea. 

Entry 5: According to Method C2d, 5-ferNbutyl-2-methoxyaniline was reacted with GDI 
followed by 4-(3-;V-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been prepared 
according to Method A8, to afford the urea. 

Entry 6: 5-(4-Aminophenoxy)isoindoline-l,3-dione was prepared according to Method A3. 
According to Method 2d, 5-fert-butyl-2-methoxyaniline was reacted with GDI followed by 5- 
(4-aminophenoxy)isoindoline- 1 ,3-dione to afford the urea. 



Entry 7: 4-(I-Oxoisoindolin-5-yloxy)aniline was synthesized according to Method A12. 
According to Method 2d, 5-rert-butyl-2-methoxyaniline was reacted with GDI followed by 4- 
20 (l-oxoisoindolin-5-yloxy)aniline to afford the urea. 

Entry 8: 4-(3-7V-Methylcarbamoylphenoxy)aniline was synthesized according to Method 
A13. According to Method C2a, 2-methoxy-5-(trifluoromethyl)aniline was reacted with GDI 
followed by 4-(3-A^-methylcarbamoylphenoxy)aniline to afford the urea. 
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Entry 9: 4-Hydroxyacetophenone was reacted with 2-chloro-5-nitropyridine to give 4-(4- 
acetylphenoxy)-5-nitropyridine according to Method A3, Step 2. According to Method A8, 
Step 4, 4-{4-acetylphenoxy)-5-mtropyridine was reduced to 4-(4-acetylphenoxy)-5- 
aminopyridine. 2-Methoxy-5-(trifluoromethyl)aniline was converted to 2-methoxy-5- 

(trifluoromethyl)phenyl isocyanate according to Method Bl. The isocyanate was reacted 
with 4-(4-acetylphenoxy)-5-aminopyndine according to Method Gla to afford the urea. 
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. , „. 4 Fluorcl-ntoobenzene and p-hydroxyace.ophenon= were reaced according o 
M«.od AB. S«P no affcMO-e J P ^^^^ ^^^^ ^ ^^^^^^ 

accr/lphenoxy)amtoe. Accordm. 4.(4.acetylphenoxy)aniline to 

was reacted with bis(trichtoromethyl) carbonate followed by 4 ( 



afford the urea. 
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. r^M V methvl 2-pyridinecarboxainide, which was synthesized according to 
Emrv 1 1 •• 4-Chloro-N-methyl-z-pynuincv 

^ H .ten 3a was reacted with 3-axninophenol according to Method A2, Step u mg 
Method A2 Step a^ w. re ^ ^ According 

3-(-2-(N-methylcarbamoyl)-4-pyndyloxy)aniline to afford the urea. 

. u 1 nHinride HCl salt was reacted with ammonia 
Entry 1> 4-Chloropyridine-2-carbonyl chlonde HUi rv,io,o-^- 

^. H A2 Step 3b to form 4-chloro-2-pyridinecaxboxamide. 4-Chloro . 
according to Method A2, Step 3b to i ^ ^^.^ 

•H. v.-a<5 reacted with 3-aminophenolaccordmg to Method AZ, a p 
pyridinecarboxamidewasreacteawu f According to Method 

^- 1 ..nfnMFto-ive3-(2-carbamoyl-4-pyndyloxy)anihne. Accoramg 

r ~lX:nt=t..U was reacted w.t. P.os.ene «o„ed by 3.. 
carbamoyl-4-pyridyloxy)amUne to afford the urea. 

c , . 4 Chloro N-methyl-2-pyridinecarboxamide was synthesized according to Method 
Entry 13: 4-Chloro-/V metnyi py 4.aminophenol 
A2 Step 3b: 4.Chloro-7V-methyl-2-pyridinecarboxamide was reacted . _ 

.... A7 Steo 4 using DMAC in place of DMF to give 4-(2-(A' 
according to Method A2 Step 4 usmg ^^^^ ,.^ethoxy-5- 

.ethylcarbamoyl)-4-pyndyloxy)an.hne. A^ o dm ,.,,.„ylcarbamoyl)-4- 
(tnfluoromethyl)aniUne was reacted with GDI followed by 
pyridy\oxy)aniline to afford the urea. 

, ui ur\ <;ah was reacted with ammonia 
Entry 14- 4.Chloropyndine-2-carbonyl chlonde HCl sah was 

X. .Koa A7 Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-Chloro . 
according to Method A2, Step lo i ^ ^^.^ 

•H. wfis reacted with 4-ammophenol accordmg to Method :> v 
' 4...carba.noy,.4.pyndy,o,y>att.U„e. Accord., to Method 
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C4, 2-methoxy-5-(trifluoromethyl)aniline was reacted with phosgene followed by 4-(2- 
carbamoyl-4-pyridyloxy)aniline to afford the urea. 

Entrv 15: According to Method C2d, 5-(triflouromethyl)-2-methoxyaniline was reacted with 
CDl' followed by 4-(3-A-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been 
prep ared according to Method A8 , to afford the urea. 

Entry 16: 4-(2-(;V-Methylcarbamoyl)-4-pyridyloxy)-2-methylaniline was synthesized 
according to Method A5. 5-(Tnfluoromethyl)-2-methoxyaniline was converted into 5- 
(tnfluoromethyl)-2-methoxyphenyl isocyanate according to Method Bl. The isocyanate was 
reacted with 4-(2-(N-methylcarbamoyl)-4.pyridyloxy>2.methylaniline according to Method 

Clc to afford the urea. . 

Entry 17: 4-(2-(/v^-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
; according to Method A6. 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5- 
(tnfluoromethyl)-2-methoxyphenyl isocyanate according to Method Bl. 5- 
(Tnfluoromethyl)-2-methoxyphenyl isocyanate was reacted with 4-(2-(A^-methylcarbamoyl)- 
4-pyridyloxy)-2-chloroaniline according to Method CI a to afford the urea. 

0 Entry 18: According to Method A2, Step 4, 5-amino-2-methylphenol was reacted with 4- 
chloro-yV-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2 Step 3b, to give 3-(2-(^-methylcarbamoyl)-4-pyridyloxy)-4-methylaniUne. 5- 
(TnfluoromethyI)-2-methoxyamUne was converted into 5-(trifluoromethyl)-.2-methoxyphenyl 
isocyanate according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl isocyanate was 

Z5 reacted with 3-(2-(A^-methylcarbamoyl)-4-pyridyloxy)-4-methylaniline according to Method 

C 1 a to afford the urea, 

Entrv 19- 4-Chloropyndine-2-carbonyl chloride was reacted with ethylamine according to 

Method A2, Step 3b. The resulting 4-chloro.;^-ethyl-2-pyndinecarboxamide was reacted 

30 with 4-aminophenol according to Method A2, Step 4 to give 4-(2-0V-ethylcarbamoyl)-4- 
pvridvloxv)aniline. 5 -(Tnnuoromethyl)-2-methoxy aniline was converted .nto ^- 
(trinuoromethvl)-2-methoxyphenyl isocyanate accordmg to Method Bl. SHTr^Huoromethyl 
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..A v.Hth 4.p-(Ar-€thvlcarbainoyl)-4-pyridyloxy)aniline 
2-methoxyphenyl isocyanate was reacted with 4 (_ (A' etny 

according to Method Cla to afford the urea. 

^ A9 qteo 4 4-amino-2-chlorophenol was reacted with 4- 
70- Accordine to Method A2, btep 4, ■+ diiimv; r . - , j 

t n ° mloxyaniuL was convened in. 5-(«ifluo— )-2-m=<hcxyphe„y. 

isocyanate according to Method B 1 1. „;,;„, ,™rdin-. to Method 

reacted with 4-<2.(N-methylcarban,oyl)-4-pyndyloxyV3-chloroam„ne accordtn. 
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Cla to afford the urea. 



Entrv 21- 4-(4-Methylthiopher.oxy)-l-mtrober.ene was oxidized according to Method A 19^ 
r , to i M4lethvLfonylphenoxy)-l-nitroben.ene. The nitrobenzene was reduced 
Step 1 to give 4 (4 r. 4-(4-methylsulfonylphenoxy)-l-aniline. According 

according to Method A19, Step 2 to give ^ , 
3 to Method Cla, 5-(trifluoroniethyl)-2-n.ethoxyphenyl isocyanate was reacted 

niethylsulfonylphenoxy)-l-aniUne to afford the urea. 

p.^ 2- 4-(3-carbamoylphenoxy).l-nitrobenzene was reduced to 4-(3- 

Entry 22. ^ ^ , ^ m ^ ct«. 4 According to Method Cla, 5- 

carbamoylphenoxy)aniline according to Method A15, Step 4. According 

,0 (trifluoromethyD-Z— yphenyl isocyanate was reacted 
carbamoylphenoxy)aniline to afford the urea. 

s- • J r » 1 -? Hinne was synthesized according to Method 
Pntrv 93- 5-(4-Aminophenoxy isoindoline-l,3-dione was syniu 

Entry l:>. ^ V* v . 5.(-trifluoromethyl)-2- 

A3 5 arifluoromethylV2-methoxyaniline was converted into 5 Ctnt y 
A3. 5-(lntiuorom y, h ui WTrifluoromethyl)-2-methoxyphenyl 

,5 methoxyphenyl isocyanate according to Method Bl. 5- — 

isocyanate was reacted with 5-(4-aminophenoxy)isoindohne-l,3-dione according 



C I a to afford the urea. 
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. , ,4. 4 Ch,oropyndine-2-carbonyl chloride was reacted with dimethylamine according 
E„ry 24, 4-Chloropyn ,.,,„,„.iv.A/.dimethyl-2-pynd,necarboxam,de was 

,0 Method A2, Step .6. The resuittng 4 cn 4.|2.,,V,,V. 
.acted w,.h 4.a™,„opheno. accord.ng to Metho A2, . ; J «; ^^^^ 
d,™ethy.carban,oyl)-4.py„dy,oxy)an,„ne. 5-(Trinuoron,e.hy,).2.n,ethoxyan, 
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convened in.o 5,,nfluo.o,ne.h,.V2-.=t hoxypheny. isocyana.e acco.<l,ng ' 
(Tri£luoron,ea>yl)-:-me.hoxyphenyl isocyanate was reacted w„h 4-(-... 
a,„,carban>oyn-4-pyridyl.xy)anilme according to Method Cla to afford the urea. 



dimetJ 
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E„„ ,5. 4-(l-Oxoisoindolin.5-yloxy)annine was syr,thesized according to Method Al v 
an— thy.)-2-n.e.hoxyaniii„e was treated with CD., followed hy 4-<l .oxotsc,ndohn-5. 
yloxy)aniltoe according to Method C2d to afford the urea. 

Entry 26- 4-Hydroxyace.ophenone was reacted with 4.nuoronitroben.ene accordhtg to 
MeL A,3, Step 1 to gtve 4.(4-acetylphenoxy)nitrohenzene^ "^V^n Tlw: 
.educed according to Method A,3. Step 4 to afford 4-(4-ace,ylphenoxy)anthne, wh ch 
onvened to the 4.,4.( 1 -,N-.ethoxy,in,inoethyl,phenoxyaniline HCl ^^^^ --'^" J^ 
Method A16 5-(Tnfluorcn,ethyl)-2-methoxyaniline was converted into 5-(.nnuoromethyl)- 
Method Aio. = t 5 .Trifluoromethyl)-2-methoxyphenyl 

2-methoxyphenyl isocyanate according to Method Bl. 5 (Tntluo , 
isocyanate was reacted wtth 4-(4-(l-(W-me.hoxy)innnoethyl)phenoxyanthne HCl 

Method C 1 a to afford the urea. 

Entry .7 4-Chlcro-^.methylpyridinecarboxamide was synthesized as described in Method 
A. St'ep 3b. The chloropyridine was reacted with 4-an,inothiophenol according to Me od 
J sti 4 to give 4.(4-(2-(;^-me.hylcarbamoyl)phenylthio)aniline. 5-(Tnfluoromethyl)-2- 
nie'thoxyaniline was convened into 5-(trifluoron.ethyl)-2-n,ethoxyphenyl tsocyanate 
accordil to Method Bl. 5.(Trifluorontethyl)-2.n,ethoxyphenyl isocyanate was reacted wtth 
4-(4.(2-(A/-methyicarbantoyl)phenylthio,aniline according to Method C 1 a to afford the urea. 

Entry 28- 5.(4-Antinophenoxy>2-nethylisoindoline.l.3-aone was synthesized according to 
MeL A9. 5-(Tnfluorontethyl)-2.n,ethoxyan.line was convened into 5-(trifluoron,ethyi>2. 
l oxypheny tsocyanate according to Method Bl. 5.(Trifluoronte.hyl,-2-ntethox^hen 
■Lyan'e wl reacted wtth 5-(4-an,inophe„oxy)-2-ntethyUsoindoline.l,3-dione according ,o 



Method Cla to afford the urea. 
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Entty 29: 4-Chloro.^-.ethylpyndineca,l,oxant.d= was synthesized as described ,n Metho^ 
A2 Step 3b. The chloropyndine was reacted with 3-a,nino,hiophenol according to Method 
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A2. Step 4 to give 3-(4-(2-(Ar-methylcarbamoyl)phenylthio)aniline. 5-(Trifluoromethyl)-2- 
methoxyaniline was converted into 5-(trifluoromethyl)-2-methoxyphenyl isocyanate 
according to Method Bl. 5-(Trifluoroinethyl)-2-inethoxyphenyl isocyanate was reacted with 
3.(4-(2-(A^-methylcarbamoyl)phenylthio)aniHne according to Method Cla to afford the urea. 

Entry 30: 4-Chloropyridine-2-carbonyI chloride was reacted with isopropylamine according 
to Method A2, Step 3b. The resulting 4-chioro-iV-isopropyl-2-pyridinecarboxaniide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-{2-(A^- 
isopropylcarbamoyl)-4-pyndyloxy)aniline. 5-(Trifluoromethyl)-2-methoxyaniUne was 
converted into 5-(trifluoromethyl)-2-methoxyphenyl isocyanate according to Method Bl. 5- 
(Tnfluoromethyl)-2-methoxyphenyl isocyanate was reacted with 4.(2-0^- 
isopropylcarbamoyl)-4-pyridyloxy)amline According to Method Cla to afford the urea. 

Entry 31: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5-(trifluoromethyl)-2- 
methoxyphenyl isocyanate according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl 
isocyanate was reacted with 4-(3-(5-methoxycarbonyl)pyridyloxy)aniline according to 
Method Cla to afford the urea. N-(5-(Trifluoromethyl)-2-methoxyphenyl)-.V'-(4-(3-(5- 
methoxycarbonylpyridyl)oxy)phenyl) urea was saponified according to Method D4, Step 1, 
and the corresponding acid was coupled with 4-(2-aminoethyl)morpholine to afford the 
amide according to Method D4, Step 2. 

Entry 32: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5-{trifluoromethyl)-2- 
i methoxyphenyl isocyanate according to Method Bl. 5-(Trinuoromethyl)-2-methoxyphenyl 
isocyanate was reacted with 4-(3-(5-methoxycarbonyl)pyridyloxy)aniline according to 
Method Cla to afford the urea. Ar-(5-(Trifluoromethyl)-2-methoxyphenyl)-A^-{4-(3-(5- 
methoxycarbonylpyridyl)oxy)phenyl) urea was saponified according to Method D4, Step 1, 
and the corresponding acid was coupled with methylamine according to Method D4, Step 2 

0 to afford the amide. 



59 



,^ ■ ^..loxv^aniline was synthesized according to Method 
Pntrv 13- 4-(3-(5-Methoxvcarbonyl)pyndyloxy)aniune > 

Entry ^^.^P^^ ' , ...^ converted into 5-(tnfluoromethvl)-- 



Method D4, Step 2 to afford the amide. 
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. ^4. 4 (3 Carboxvphenoxy)aBiline wa. synthesized according .o Method Al L 5- 
Entr>- ^-(^-Carooxypii ^ , . - /,riflnnTomethvlV2-methoxyphenyl 

(Trifluorome,hyl)-2-n,ethoxyaniUne was converted mto 5-(trtfluoromethy 

B1 4-(3-Carboxyphenoxy)amUne was reactea wun 
isocyanate according to Method Bl. 4(3 yp ^ 

(tnfluorome,hyl)-2-me.hoxypheny, tsocyanate accordtn to ^ , ,„up,ed with 3- 
,ri£luoronte.hyl)-2-methoxyph=ny.)-NH3-ca.toxypheny.) urea, wh.ch coup 

aminopyridine according to Method Die. 

P ,„ -5- 4 ,3-Carboxvphenoxy)aniUne was synthesized according to Method All^ 5- 
Entry ^5- 4-(.i "^arDUA, h > rtr^fii,oromethvlV2-methoxyphenyl 

(Ttifluoro,nethy.,-2..ne.hoxyaniline was converted tnto H"—*^ 

.ocyanate according to Method Bi. „ ,,,, ,,3.: 

,_ethy,,-2.nrethoxyphen. ^ 

(trifluoromethyl)-2.methoxyphenyl)-iV -(S-carboxypn y 

(4-fluorophenyl)piperazine according to Method Die. 

p . 36-4 (3 Carboxyphenoxy)aniline was synthesized according to Method AI L 5- 
Entry 36. 4-(3-Carboxypn , - . rtrifluoromethyl)-2-methoxyphenyl 

(Trifluoromethyl)-2-methoxyanihne was converted into 5-(tnfluorome y 

Lyanate according to Method Bi. -<>Carhoxyphenoxy^. w eac 
,_e.hy.-2— yphenyl ^^^^ . 

(tnfluoromethyl)-2-methoxyphenyl)-N -(3-carboxyphenyl) 



fluoroaniline according to Method Die. 
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= ^7 4 ,3 Carboxyphenoxy)a„iline was synthesized according to Method All^ 5- 
Entry 37; 4-(3-tar»oxypnen n rtrifluoromethyl)-2-meihoxyphenyl 
,Tnfluoromethyl)-2-me.hoxyan„ine was converted ,nto 5-(tnfluorom y 
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X. .Hn^ Bl 4-(3-Carboxvphenoxy)aniUne was reacted with 5- 

isocyanate according to Method Bl. - ^,^3. 

v,^r,vl Uocvanate according to Metnoa v^n 
(tnfluoromethyl)-2-niethoxyphenyl isocy ^ ^ ^^^^ ^_ 

(tnfluoromethyl)-2-methoxyphenyl)-/^'-(3-carboxyphenyl) urea, wh 
(dimethylamino)aniline according to Method Die. 

, l^ n ^.^f^^r^vv aniline was converted into D-vmiiuui^^i j 
(Tnnuoromethy\)-2-m«hoxyamlme ^^n^lamlint was reaowd with 5- 

accord-ns to Method Bl. -<'-=-^°''f ^ J^^" „ .ffotd ^-(5- 

(,nfluorome*yl)-2-me.hoxyphenyl)-WH3-carbcxyphe„yl) urea, 
amino-2-me.hoxypyridin= according to Method Die. 

^ r.. svnthesized according to Method AH. 5- 
39, 4-(3.Carboxyphenoxy)amhne was synto ,).,.„,„o,^henyl 
(Trifluoro«cthyl)-2-ntethoxya„i.ine was converted tnto -an^^^^^^^^^ V ^_ 

isocyanate according to Method Bl. ^^^-^^^ ^^-^^ to atTord N-(5. 

,_atyl.2— ny. ^ was cottpled wtth . 

(trifluoromethyl)-2-methoxyphenyl)-N -(3-carboxypn y 

morphoUnoaniline according to Method Die. 

r .-ox.h — 

,.fluoron,ethy»-2-ntethoxyph=nyl isocyanatc accord»g to M^^ ^_ 
,tnfluoron,ethyl)-2-m=d,oxyphenyl)-NH3-c3rhoxyphenyl) urea, whtc 

25 p.pyridyl)piperazine according to Method Die. 

A13. According to Method CJ, n„h.noxv1aniline to afford the urea, 

.socyanate. then reacted with 4.(3-(N.M«hylcarbamoyl)phenoxy)an,Une 
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Entry 42: 4-(2-^■'-MethylcarbamYl-4-pyridyloxy)aniline was synthesized according to 
Method A2. 4-Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-A'- 
methylcarbamyl-4-pyridyloxy)aniline according to, Method Cla to afford the urea. 

5 Entry 43: 4-Chloropyridine-2-carbonyl chloride HCl salt was reacted with ammoma 
according to Method A2, Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-Chloro-2- 
pyridinecarboxamide was reacted with 4-aminophenol according to Method A2, Step 4 to 
form 4.(2-carbamoyl-4-pyridyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2.carbamoyl-4-pyridyloxy)anihne to 

10 afford the urea. 

Entry 44: 4-Chloropyridine-2-carbonyl chloride HCl saU was reacted with ammonia 
according to Method A2, Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-Chloro-2- 
pyridinecarboxamide was reacted with 3-aminophenol according to Method A2, Step 4 to 
15 form 3-(2-carbamoyl-4-pyridyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 3-{2-carbamoyl-4-pyridyloxy)aniline to 
afford the urea. 

Entry 45: 4-Chloro-A^-methyl-2-pyridinecarboxamide, which was synthesized according to 
20 Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(//-methylcarbamoyl)-4-pyridyloxy)aniline. According to Method Cla, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 3-(2-(iV-niethylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. - 

25 Entry 46: 5-(4-Aminophenoxy)isoindoline-l,3-dione was synthesized according to Method 
A3. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted 
with 5-(4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 

Entry 47: 4-(2-(A-Methylcarbamoyl)-4.p>Tidyloxy)-2-methylaniline was synthesized 

according to Method A5. According to Method Clc, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 5-(4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 
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Entry 48: 4-(3-A'-Methylsulfamoyl)phenyloxy)aniline was synthesized according to Method 
A15. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted 
with 4-(3-.'V-methylsulfamoyl)phenyloxy)aniline to afford the urea. 



Entry 49: 4-(2-(iV-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
according to Method A6. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(A^-methylcarbamoyl)-4-pyridyloxy)-2-chloroaniUne to 
afford the urea. 

Entry 50: According to Method A2, Step 4, 5-amino-2-methylphenol was reacted with 4- 
chloro-7V-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 3-(2-(A^-methylcarbamoyl)-4-pyridyloxy)-4-methylaniUne. According to 
Method CI a, 4-chloro-3-(trifIuoromethyl)phenyl isocyanate was reacted with 3-(2-(A^- 
methylcarbamoyl)-4-pyridyloxy)-4-methylaniline to afford the urea. 

Entry 51: 4-Chloropyridine-2-carbonyl chloride was reacted with ethylamine according to 
Method A2, Step 3b. The resulting 4-chIoro-A^-ethyl-2-pyridinecarboxamide was reacted 
with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(A^-ethylcarbamoyI)-4- 
pyridyloxy)aniline. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(A^-ethylcarbamoyl)-4-pyridyloxy)anihne to afford the urea. 

Entry 52: According to Method A2, Step. 4, 4-amino-2-chrorophenol was reacted with 4- 
chloro-A^-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 4-(2-(A^-methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline, According to 
25 Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(7V- 
methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline to afford the urea. 

Entry 53: 4-(4-Methylthiophenoxy)-l -nitrobenzene was oxidized according to Method A 19, 
Step 1 to give 4-(4-methylsulfonylphenoxy)-l -nitrobenzene. The nitrobenzene was reduced 

30 according to Method A 19, Step 2 to give 4-(4-methylsulfonylphenoxy)-l -aniline. According 
to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(4- 
methylsulfonylphenoxy)-l -aniline to afford the urea. 
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Entry 54: 4-Bromobenzenesulfonyl chloride was reacted with methylamine according to 
Method A15, Step 1 to afford A^-methyl-4-bromobenzenesulfonamide. iV-Methyl-4- 
bromobenzenesulfonamide was coupled with phenol according to Method A15, Step 2 to 
afford 4-(4-(A'-methylsulfamoyl)phenoxy)benzene. 4-(4-(A'- 

Methylsulfamoyl)phenoxy)benzene was converted into 4-(4-(A^-methylsulfamoyl)phenoxy)- 
1 -nitrobenzene according to Method A15, Step 3. 4-(4-(A^-Methylsulfamoyl)phenoxy)-l- 
nitrobenzene was reduced to 4-(4-A^-methylsulfamoyl)phenyloxy)aniline according to 
Method A15, Step 4. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl 
isocvanate was reacted with 4-(3-N-methylsulfamoyl)phenyloxy)aniline to afford the urea. 



Entry 55: 5-Hydroxy-2-methylpyridine was coupled with 1 -fluoro-4-nitrobenzene according 
to Method A18, Step 1 to give 4-(5-(2-Methyl)pyridyloxy)-l -nitrobenzene. ' The 
methylpyridine was oxidized according to the carboxylic acid, then esterified according to 
Method A18, Step 2 to give 4-(5-(2-methoxycarbonyl)pyridyloxy)-l -nitrobenzene. The 
15 nitrobenzene was reduced according the Method A18, Step 3 to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline. The aniline was reacted with 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate according to Method C 1 a to afford the urea. 

Entry 56: 5-Hydroxy-2-methylpyridine was coupled with 1 -nuoro-4-nitrobenzene according 
20 to Method A18, Step 1 to give 4-(5-(2-Methyl)pyridyloxy)-l -nitrobenzene. The 
methylpyridine was oxidized according to the carboxyHc acid, then esterified according to 
Method A18, Step 2 to give 4-(5-(2-methoxycarbohyl)pyridyloxy)-l-nitrobenzene. The 
nitrobenzene was reduced according the Method A18, Step 3 to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline. The aniline was reacted with 4-chloro-3- 
25 (trifluoromethyl)phenyl isocyanate according to Method CI a to give AA.(4-chloro-3- 
(trifluoromethyl)phenyl)-A^'-(4-(2-(methoxycarbonyl)-5-pyridyloxy)phenyl) urea. The 
methyl ester was reacted with methylamine according to Method D2 to afford iV-(4-chloro-3- 
(trifluoromethyl)phenyl)-A^'-(4-(2-(iV-methylcarbanioyl)-5-pyridyloxy)phenyl) urea. 



Entry 57: N-(4-Chloro-3-(trifluoromethyl)phenyl-.V-(4-aminophenyl) urea was prepared 
according to Method Cld. ;V-(4-Chloro-3-(trifluoromethyl)phenyl-7^'-(4-aminophenyl) urea 
was coupled with mo/io-methyl isophthalate according to Method Dla to afford the urea. 
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Entry' 58: A-(4-Chloro-3-(trifluoromethyl)phenyl-A^'-(4-aminophenyI) urea was prepared 
according to Method Cld. AH4-Chloro-3-(trifluoromethyl)phenyl-A^'-(4-aminophenyl) urea 
was coupled with mono-methyl isophthalate according to Method Dla to afford .V-(4-chloro- 
3-(trifluoromethyl)phenyl-A''-(4-(3-methoxycarbonylphenyl)carboxyaminophenyr) urea. 
According to Method D2, iV-(4-chloro-3 -(trifluoromethy l)pheny 1-A^ 4.( 3 - 
methoxycarbonylphenyl)carboxyaminophenyl) urea was reacted with methylamine to afford 
the corresponding methyl amide. 

Entry 59: 4-Chloropyridine-2-carbonyl chloride was reacted with dimethylamine according 
to Method A2,' Step 3b. The resulting 4-chloro-A^,A-dimethyl-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(A",jV- 
dimethylcarbamoyl)-4-pyridyloxy)aniline. According to Method CI a, 4-chloro-3- 
(trif[uoromethyl)phenyl isocyanate was reacted with 4-(2-(A',iV-dimethylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 60: 4-Hydroxyacetophenone was reacted with 4-fluoronitrobenzene according to 
Method A13, Step 1 to give 4-(4-acetylphenoxy)nitrobenzene. The nitrobenzene was 
reduced according to Method 13, Step 4 to afford 4-(4-acetyIphenoxy)aniline, which was 
converted to the 4-(4-(l-(A^-methoxy)iminoethyl) phenoxyaniline HCl salt according to 
Method A16. According to Method CI a, 4-chIoro-3-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(4-acetylphenoxy)aniline to afford the urea. 

Entry 61: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was ■ coupled with 4-(2- 

aminoethyl)morpholine according to Method A13, Step 3 to give 4-(3-(iV-(2- 
morpholinylethyl)carbamoyl)phenoxy)-l -nitrobenzene. According to Method A13 Step 4, 4- 
(3-(A^-(2-morpholinylethyl)carbamoyl)phenoxy)-l -nitrobenzene was reduced to 4-(3-{A-(2- 

morpholinylethyl)carbamoyl)phenoxy)aniline. According to Method CI a, 4-chloro-3- 

(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(A'-(2- 
morpholinylethyl)carbamoyl)phenoxy)aniline to afford the urea. 
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Entry 62: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A 13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with l-(2-aminoethyl)piperidine 
according to Method A13, Step 3 to give 4-{3-(A^-(2-piperidylethyl)carbamoyl)phenoxy)-l- 
nitrobenzene. According to Method A13 Step 4, 4-(3-(A-(2- 

5 piperidylethyl)carbamoyl)phenoxy)-l -nitrobenzene was reduced to 4-(3-(.V-(2- 
piperidyIethyl)carbamoyl)phenoxy)aniline. According to Method CI a, 4-chloro-3- 
.(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(A-(2- 
piperidylethyl)carbamoyl)phenoxy)aniline to afford the urea. 

10 Entry 63: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with tetrahydrpfurfurylamine 
according to Method A13, Step 3 to give 4-(3-(*'V- 
(tetrahydrofurylmethyl)carbamoyl)phenoxy)-l-nitrobenzene. According to Method A13 Step 
4, 4-{3-(A^-(tetrahydrofurylmethyl)carbamoyl)phenoxy)-l-nitrobenzene was reduced to 4-(3- 

15 (A'-(tetrahydrofurylmethyl)carbamoyI)phenoxy)aniline. According to Method CI a, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(iV- 

(tetrahydrofurylmethyl)carbamoyl) phenoxy)aniline to afford the urea. 

Entry 64: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
20 Step 2- 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with 2-aminomethyl-l- 
ethylpyrrolidirie according to Method A13, Step 3 to give 4-(3-(A^-((l- 
methylpyrrolidinyl)methyl)carbamoyl)phenoxy)-l -nitrobenzene. According to Method A13 
Step 4, 4-(3-(A^-(( 1 -methylpyrrolidinyl)methyl)carbamoyl)phenoxy)- 1 -nitrobenzene was 
reduced to 4-(3-(A^-((l-methylpyrrolidiflyl)methyl)carbamoyl)phenoxy)aniline. According to 
25 Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(7V-((l- 
methylpyrrolidinyl)methyl)carbamoyl)phenoxy)anihne to afford the urea. 

Entry 65: 4-Chloro-iV-methylpyridinecarboxamide was synthesized as described in Method 
A2, Step 3b. The chloropyridine was reacted with 4-aminothiophenol according to Method 
30 A2, Step 4 to give 4-(4-(2-(iV-methylcarbamoyl)phenylthio)aniline. According to Method 
CI a, 4-chloro-3-(tntluoromethyl)phenyl isocyanate was reacted with 4-(4-(2-(A- 
methylcarbamoyl)phenylthio)aniline to afford the urea. 
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Entry 66: 4-Chloropyridine-2-carbonyl chloride was reacted with isopropylamine according 
to Method A2, Step 3b. The resulting 4-chloro-.V-isopropyl-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give A-^IAN- 
isopropylcarbamoyl)-4-pyndyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(N-isopropylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 67: ^-(4-Chloro-3-(trifluoromethyl)phenyl-A^'-(4-ethoxycarbonylphenyl) urea was 
s>iithesized according to Method Cle. N-(4-Chloro-3-(trifluoromethyl)phenyl-/^-(4- 
ethoxycarbonylphenyl) urea was saponified according to Method D3 to give A^-(4-chloro-3- 
(trifluoromethyl)phenyl-Ar'-(4-carboxyphenyl) urea. N-(4-Chloro-3-(trifluoromethyl)phenyl- 
.V'-(4-carboxyphenyl) urea was coupled with 3-methylcarbamoylaniline according to Method 

to give Ar-(4-chloro-3-(trifluoromethyl)phenyl-A''-(4-{3- 

methylcarbamoylphenyOcarbamoylphenyl) urea. 

Entry 68: 5-(4-Aminophenoxy)-2-methylisoindoline-l,3-dione was synthesized according to 
Method A9. According to Method Cla, 4-chloro-3-(tnfluoromethyl)phenyl isocyanate was 
reacted with 5-(4-aininophenoxy)-2-methylisoindoline-l,3-dione to afford the urea. 

Entry 69: 4-Chloro-A^-methylpyridinecarboxamide was synthesized as described in Method 
A2, Step 3b. The chloropyridine was reacted with 3-aminothiophenol according to Method 
A2, Step 4 to give 3-(4-(2-(^-methylcarbamoyl)phenylthio)aniline. According to Method 
Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 3-{4-(2-(A'- 
methylcarbamoyl)phenylthio)aniline to afford the urea. 

Entry 70: 4-(2-(A^-(2-Morpholin-4-ylethyl)carbainoyl)pyridyloxy)aniline was synthesized 
according to Method AlO. According to Method Cla, 4-chloro-3-{trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(N-(2-Tnorpholin-4-ylethyl)carbamoyl)pyridyloxy)aniline to 

I afford the urea. 
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Entry 71 : 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3-(trifluoromethyl)-2-methoxyphenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method CI a to afford the urea. ,V-(4- 
Chloro-3-(trifluoromethyl)phenyl)-iV'-(4-(3-(5-methoxycarbonylpyridyl)oxy)phenyl) urea 

5 was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 
4-(2-aminoethyl)morpholine to afford the amide. 

Entry 72: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3Ktrifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
10 methoxycarbonyl)pyridyloxy)aniline according to Method Cla to afford the urea. A^-(5- 
(Trifluoromethyl)-2-m€thoxyphenyl)-A^ •-(4K3-(S-methoxycarbonylpyridyl)oxy)phenyl) urea 
was saponified according to Method D4, Step 1 , and the corresponding acid was coupled with 
methylamine according to Method D4, Step 2 to afford the amide. 

15 Entry 73: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method Cla to afford the urea. ^-(5- 
(Trifluoromethyl)-2-methoxyphenyl)-A^'-(4-(3-(5-methoxycarbonylpyridyl)oxy)phenyl) urea 

was saponified according to Method D4, Step 1 , and the corresponding acid was coupled with 
20 A^.A^'-dimethylethylenediamine according to Method D4, Step 2 to afford the amide. 

Entry 74: 4-Chloropyridine-2-carbonyl chloride HCl salt was reacted with 2- 
hydroxyethylamine according to Method A2, Step 3b to form 4-chloro-iV-(2- 
triisopropylsilyloxy)ethylpyridine-2-carboxamide. 4-Chloro-A^-(2- 

25 triisopropylsilyloxy)ethylpyridine-2-carboxamide was reacted with triisopropylsilyl chloride, 
followed by 4-aminophenol according to Method A17 to form 4-(4-(2-{A^-(2- 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaniline. According to Method Cla, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(4-(2-CV-(2- 
triisopropylsilyIoxy)ethylcarbamoyI) pyridyloxyaniline to afford Af-(4-chloro-3- 

30 ((trifluoromethyl)phenyl)-7^'-(4-(4-(2-(/^-(2-triisopropylsilyloxy) 
ethylcarbamoyOpyridyloxyphenyl) urea. 
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Entr>' 75: 4-{3-Carboxyphenoxy)aniline was synthesized according to Method AIL 4- 
Chloro-3-(tnfluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyr)pyridyloxy)aniline according to Method Clf to afford the urea, which was 
coupled with 3-aminopyridine according to Method Die. 

:> 

Entry 76: 4-(3-Carboxyphenoxy)aniUne was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 7V-(4- 
acetylphenyl)piperazine according to Method Die. 

10 

Entry 77: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted rwith 4-(3-carboxyphenoxy)aniUne 
according to Method Clf to afford the urea, which was coupled with 4-fluoroaniline 
according to Method Die. 

15 

Entry 78: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method AIL 4- 
Chloro-3-{trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 4- 
(dimethylamino)aniline according to Method Die. 

20 

Entry 79: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method AIL 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to ' afford the urea, which was coupled with N- 
phenylethylenedi amine according to Method Die. 

25 

Entry 80: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method AIL 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 2-methoxyethyIamine 
according to Method Die. 

30 

Entry 81: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
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X. .v,.H rif to afford the urea, which was coupled with 5-amino-2- 
according to Method Lit to aiioru 

methoxypyridine according to Method Die. 

Entrv 8- 4-(3-Carbcxyphenoxy)ar.iline was syr^thesized according to Method All 4- 
Chloro-Mtr.nuorornethyl)phenyl isocyanate was reacted wUh 4<3-carbox>«)att. ne 
accord.ng to Method Clf to afford the ure. which was coupled w.h «ohnoan.hne 

according to Method Die. 

E„t„ 83- 4-(3-Carboxyphenoxy)aniline was syn.he.zed according to Method All 4- 
Chll-3-(m— my» Uocyana.e was reacted wi.h 4-(3-carbo.yphenoxy)a„,l.„e 
accol, .0 Me*od Clf to afford t.e urea, wHc. was coupled with >,-(3.pyridyl)p,pcraz,ne 

according to Method Die. 

U: 4-Ch,oropyridine-2.arbonyl chloride HCl salt was 
hydroxyethylan^tne according to Method A., Step 3. to fort, 

triisopropylsilvloxy)ethylpyridine-2-carboxamide. 

tritso ro ls.lyloxy,ethylpyndi„e-a.car.oxa.nide was reacted with tHisopropyls, lyl ch.n 
followed by 4.aminophenol according to Method A17 to form 4-(4.(2-(M- 
" sopropyls;,oxy,ethy,carba.oy„py.dyloxyaniline. Accordtn. to Method CI . -cMoro- 

3-(tr.flttorontethy„phenyl isocyanate was reacted 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaml.ne to g. e 

((trifluoromethyl)phenyl)-W-(4-(4-(2-(W-(2- Henrotected 
L,sopropyls.lyloxy,ethylcarban.oyl,pyridy,oxyphenyl) urea, urea w. de 

according to Method D5 to afford A,.(4-chloro-3-((.rifluoron,e.hyl)phenyl)-// -<4-(4-{- (N (- 
5 hydroxy)ethylcarbamoyl)pyridyloxyphenyl) urea. 

Entry 85: 4-(2-(^-Methylcarbamoy,)-4-pyridyloxy)a„i,ine was synthesized according to 
Method A2. 4-Bromo-3.(trifluoron,ethyl)an.line was converted to 4-bron,o- - 
(tnnuoromethyl)phenyl isocyanate according to Method Bl. Accordtng to Method CI 4 

, , ■ «ot. w;,^ reacted with 4-(2-(^-methylcarbamoyl)-4- 
30 bromo-3-(trifluoromethyl)phenylisocyanate was reacted wun 

pyridyloxy)aniline to afford the urea. 
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10 



15 



20 



25 



E^,^ 86: 4-(2-(N-Methylcarbamoyl)-4-pyridyloxy)-2-chloroamline was synthesized 
according to Method A6. 4-Bromo-3-(tnfluoromethyl)amline was converted mto 4-bromo-3- 
CtnfluoromethvDphenyl .socyanate according to Method Bl. According to Method CI a. 4- 
bromo-3-(tnfluoromethyl)phenyl isocyanate was reacted with 4-(2-(^-methylcarbamoyl)-4- 
pyridyloxy)-2-chloroaniline to afford the urea. 

Entry 87- According to Method A2, Step 4. 4-amino-2-chlorophenol was reacted with 4- 
chloro-A^methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2 Step 3b to cive 4-(2-(N-methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline. 4-Bromo-3- 
(trifluorome^hyDlniUne was converted mto 4-bromo-3-(trifluoromethyl)phenyl isocyanate 
according to Method Bl. According to Method Cla, 4-bromo-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(A^-methylcarbamoyl)-4-pyridyloxy)-3-chloroanihne to 

afford the urea. 

Entry 88: 4-Chloropyridine-2-carbonyl chlonde was reacted with ethylamine according to 
Method A^ Step 3b. The resulting 4-chloro-7V-ethyl-2-pyridinecarboxamide was reacted 
with 4-ammophenol according to Method A2, Step 4 to give 4-(2-(N-ethylcarbamoyl)-4- 
pyridvloxy)anUine. 4-Bromo-3-(trifluoromethyl)aniline was converted into 4-bromo-3- 
(trifluoromethyDphenyl isocyanate according to Method Bl. According to Method Cla, 4- 
bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(N-ethylcarbamoyl)-4- 
pyridyloxy) aniline to afford the urea. 

Entry 89: 4-Chloro-/^-methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(/^-methylcarbamoyl)-4-pyridyloxy)aniline. 4-Bromo-3-(trifluoromethyl)amhne 
was converted into 4-bromo-3-(trifluoromethyl)phenyl isocyanate according to Method Bl. 
According to Method Cla, 4-bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 3- 
(-2-(//-methylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

, Entry 90- According to Method A2, Step 4, 5-ammo-2-methylphenol was reacted with 4- 
chloro-iV-methyl-2-pyndinecarboxamide, which had been synthesized according to Method 
^1 Step 3b, to give 3-(2-(A^-methylcarbamoyl)-4-pyridyloxy)-4-methylaniline. 4-Bromo-3- 
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^ -nto 4 bromo-3-(trifluoromethyl)phenyl isocyanate 

isocyanate was reaciea wuu v 



afford the urea. 



. 1 ..i.nde was reacted with dimethylamme according 

,0 Method. A2, step 3b. The resulting 4 4-(2-(N.,V- 
.acte. wUH 4.—' -r«ns » ■^;'!^J;,,,l_,,„.,«ne .as 
dime.hylcaxbamoyl)-4-pyridyloxy)antltne. ^^^„rfma to Method Bl. 

.„ened tnto 4.htonto-3-(ttinuo— »pheny „..d w.th 4- 

^cco^dtng to Method CU, ^^'^^-'-^^^^'^'fTZ 
(,.(M:/-d,nte,hylcarbatnoyl)-4-pyndyloxy)aniUne to afford the urea. 

<;tm 5b The cWoropyndine was reactea wi 4 Bromo-3- 

, »,ve 4-(4-(2-(/^-methylcarbair,oyl)phenyl<h.o)ar„hne. 4-Bromo 

A2, Step 4 to g.ve (4 ( .„„„.3.(,rinuoromethyl)phenyl isocyanate 

„rifluoromethy«aniUne «.s converted mto 4-br ^ ,rtn„„„„„hy,)phenyl 
accordtag to Method Bl. According to Method CI a. ^^f^,, 
Uocyanate was reacted with 4-(4-(2-(N-n,e,hylcarbamoy.)pheny..h.o)a„ 



20 urea. 



25 



^7 Step 3b. The chloropyndme was reacted wim 4.Bromo-3- 
^i'Mp 4 to g.ve — 

TrBr:::r .rLtd CU. 4-bro.no-3.<tnnuorcntethy.)pheny. 

::c:rer:irwir3.4.2Ue.hy— - 



urea. 



30 



according to Method .MO. 4-Bromo <, /,,,orfi„e to Method Cla. 4- 

3.(tnfluoromethyl)pheny, tsocyanate according to Method Bl . 



bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(iV-(2-Morpholin-4- 
ylethyl)carbamoyl)pyridyloxy)aniline to afford the urea. 

Entry 95: 4-(2-(A^-Methylcarbamoyl)-4-pyridyloxy)anihne was synthesized according to 
5 Method A2. 4-Chloro-2-methoxy-5-(trifluoromethyl)amline was synthesized according to 
Method A7. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline was converted into 4-chloro-2- 
methoxy-5-(trifluoromethyl)phenyl isocyanate according to Method Bl. According to 
Method CI a, 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was reacted with 4- 
(2-(A^-methylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

10 

Entry 96: 4-(2-(A^-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
according to Method A6. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline. was synthesized 
according to Method A7. 4-Chloro-2-methoxy-5-(trifluoroniethyl)aniline was converted into 
4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate according to Method Bl. 
15 According to Method CI a, 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(2-0V-methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline afford the urea. 

Entry 97: According to Method A2, Step 4, 4-amino-2-chlorophenol was reacted with 4- 
chloro-iV-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 

20 A2, Step 3b, to give 4-(2-(jV-methylcarbamoyl)-4-pyridyloxy)-3-chloroanihne. 4.Chloro-2- 
Tnethoxy-5-(trifluoromethyl)aniline was synthesized according to Method A7. 4-Chloro-2- 
methoxy-5-(trifluoromethyl)aniline was converted into, 4-chloro-2-methoxy-5- 
(trifluoromethyl)phenyl isocyanate according to Method Bl. According to Method CI a, 4- 
chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(iV- 

25 methylcarbamoyl)-4-pyridyloxy)-3-chloroaniUne to afford the urea. 

Entry 98: 4-Chloro-iV-methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(A^-methylcarbamoyI)-4-pyridyloxy)aniline. 4-Chloro-2-methoxy-5- 

30 (trifluoromethyl)aniline was synthesized according to Method A7. 4-Chloro-2-methoxyo- 
(tnfluoromethyl)aniUne was converted into 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl 
isocyanate according to Method Bl. According to Method CI a, 4-chloro-2-methoxy-5- 
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. ,„oc rparted with' 3-(-2-(A^-me*ylcarbamoyl)-4- 

(trifluoromethynphenyl isocyanate as was reactea 

pyridyloxy)aniline to afford the urea. 

Entry 99" 4-Chloropyndine-2-carbonyl chloride was reacted with ethylamine accordirtg to 
Method Step 3b. The resulting 4-chloro-/^-ethyl-2-pyridinecarboxamide was reacted 
wtth 4-am:nophenol according to Method A2, Step 4 to give 4-(2-(N-ethylcarbamoyl)-4- 
pvndyloxy)aniline. 4-Chloro.2-methoxy-5-(trifluoromethyl)annine was synthesized 
according to Method A7. 4-Chloro.2-methoxy-5-(tnfluoromethyl)aniline was converted into 
4-chloro-2-methoxy-5-(tnfluoromethyl)phenyl isocyanate according to Method Bl. 
According to Method CI a, 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(2-(Ar-ethylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

Entry 100- 4-Chloropyridine-2-carbonyl chloride was reacted with dimethylamine according 
to Method A2, Step 3b. The resulting 4-chloro-M/^-dimethyl-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(M.V- 
dimethvlcarban.oyl)-4-pyridyloxy)aniUne. 4-Chloro-2-niethoxy-5Ktrinuoron.ethyl)anm^^^^^^^^ 
was synthesized according to Method A7. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline 
was converted into 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate according to 
Method Bl. According to Method Cla, 4-chloro-2-methoxy-5-(tnfluoromethyl)phenyl 
isocvanate was reacted with 4-(2-(N,iV-dimethylcarbamoyl)-4-pyridyloxy)aniline to afford the 



urea. 



0 



Entry lOl" 4-Chloro-//-methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3:(-2-(;V-methylcarbamoyl)-4-pyridyloxy)aniline. 2- Amino-3 -methoxynaphthalene was 
svnthesized as described Method Al. According to Method C3, 2-amino-3- 
methoxynaphthalene was reacted with bis(trichloromethyl) carbonate followed by 3-(-2-(A^- 

methylcarbamoyl)-4-pyridyloxy)aniline to foim the urea. 

Entrv 10- 4-(.-0V-Methylcarbamoyl)-4-pyndyloxy)aniline was synthesized according to 
Method A2. 5-.e.r-Butyl-2-(2,5-dimethylpyrrolyl)aniline was synthesized according to 
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Method A4. 5-...r-Butyl.2-(2,5-d.methylpyrTolyl)anUme was reacted with CDI followed by 
4-(2-{N-methylcarbamoyl)-4-pyridyloxy)ar.iUne according to Method C2d to afford the urea. 

Entr>. 103' 4-Chloro-;V-methyl-2-pyridinecarboxamide was synthesized according to Method 
A2 'step 3b 4-Chloro-N-methyl-2-pyridinecarboxamide was reacted with 4.ammophenol 
according to Method A2, Step 4 using DMAC ^n place of DMF to give 4-(2-(^- 
n.ethylcarbamoyl)-4-pyridyloxy)aniUne. According to Method C2b, reaction of 3-annno-2- 
methoxyquinoline with CDI followed by 4-(2-(N-methylcarbamoyl)-4-pyndyloxy)an,hne 
afforded bis(4-(2-(A-methylcarbamoyl)-4-pyridlyoxy)phenyl)urea. 



10 



15 



20 



Listed in the Tables below are compounds which have been synthesized according to 
the Detailed Experimental Procedures given above: 



Tables 



The compounds listed in Tables 1-6 below were synthesized according to the general 
methods shown above, and the more detailed exemplary procedures are in the entry hstmgs 
above and characterizations are indicated in the tables. 
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Table 1. 



3-fert-But>lphenyl Ureas 




Table 2. 



Entry 




1 

















HPLC 
(min.) 



Me 




NH 

Me 
OMe 



0.58 



TLC 


Mass 


Solvent 


Spec. 


System 


[Source] 


50% 


418 


EtOAc 


(M-+-H)+ 


/ 50% 


(HPLC 


hexane 


ES-MS) 


50% 


403 


EtOAc 


(M+H)+ 


/ 50% 


(HPLC 


hexane 


ES-MS) 


100% 


448 


EtOAc 


(M+H)+ 




(FAB) 



Synth. 
Method 

A13 C3 



A13 C3 



A8 C2d 



5-/^rf-Butyl-2-methoxyphenyl Ureas 




OMe 




76 











0.79 


50% 


446 


A12 










EtOAc 




C2d 










/ 50% 


(HPLC 












hexane 


ES-MS) 





Table 3, 5-(Trifluoromethyi)-2-methoxyphenyl Ureas 




Entr\' 


R 


mp 


HPLC 
(min.) 


TLC 


TLC 
Solvent 
System 


Mass 
Spec. 
[Source] 


Svnth. 
Method 


S 




250 
(dec) 






4 


460 

(M+H)^ 
(FAB) 


A13 
C2a 


9 


^ ^ Me 


206- 
208 




0.54 


10% 
MeOH 
/ 90% 
CH2C1 
2 


446 

(M-HH)+ 

(HPLC 

ES-MS) 


A3 step 
2, 

AS step 
4, 
Bl, 
Cla 


10 








0.33 


50% 
EtOAc 
/ 50% 
pet 
ether 


445 

(M+H)+ 
(HPLC 


A13 C3 


II 


\=<( y={ Me 






0.20 


2% 
Et3N/ 
98% 
EtOAc 


461 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
C4 


12 








0-27 


1% 
EGN/ 
99% 
EtOAc 


447 

(M-^H)+ 

(HPLC 

ES-MS) 


A2 
C4 


13 








0.62 


1 00% 
EtOAc 


461 

(M+H)+ 
(FAB) 


A2 C2a 


14 


o 


114- 
117 




0.40 


1% 
Et3N/ 

99% 

EtOAc 


447 

(M+H)+ 
(FAB) 


A 2 
C4 



w 



15 


o 

>— NH 

^ V-O^ V-OMe 


232- 
235 




0.54 100% A 
EtOAc ( 

( 


^90 

M+H)+ 
FAB J 


\S C2d 


\ (_ 

16 


o 

Me ')^NH 

(f V-O-^ 

\ — / \^ 


210- 
213 




0.29 5% ^ 
MeOH ( 
/ 45% ( 
EtOAc ] 
/ 50% 
pet 
ether 


t75 

M+H)+ 

HPLC 

ES-MS) 


A5 

Bl Clc 


17 


0 

CI >^NH 


187- 
188 




0.17 50% 

EtOAc 
/ 50% 
pet 
1 ether 


495 

(M+H)+ 

(HPLC 

ES-MS) 


A6 

Bl Cla 


18 


O— { ,N 






0.48 100% 
EtOAc 


475 

(M+H)+ 

(HPLC 

ES-MS) 


A 2 step 
4. 

Bl Cla 


19 


O 


194- 
196 




0.31 5% 

MeOH 

/45% 

EtOAc 

/ 50% 

pet 

ether 


475 

(M+H)+ 

(HPLC 

ES-MS) 


A2 

Bl Cla 


20 


o 

CI y"NjH 


214- 
216 




0.25 5% 

MeOH 

/45% 

EtOAc 

/ 50% 

pet 

ether 


495 

(M+H)+ 

(HPLC 

ES-MS) 


A2 Cla 


21 




208- 
210 




0.30 50% 

EtOAc 
/ 50% 
' hexane 


481 

(M+H)+ 

(HPLC 

ES-MS) 


A19 C2a 


22 


o 

y— NH2 


158--. 
190 




0.30 70% 

EtOAc 
1 50% 
hexane 


447 

(M+H)+ 

(HPLC 

ES-MS) 


A15. 
step 4, 
Cla 


23 


0 






0.50 70% 

EtOAc 
/ 30% 
hexane 


472 

(M+H)+ 
(FAB) 


A3 

Bl Cla 


24 


0 Me 


203- 
205 




0.13 


100% 
EtOAc 


479 

(M^H)+ 

(HPLC 
ES-MS) 


A2 Bl 
Cla 



78 



1 




A12 
C2d 




/ 



NH 
=< Me 
N 




218- 
219 



(M-H)+ 
(HPLC 
ES-MS) 



0.40 



50% 
EtOAc 
/ 50% 
pet 
ether 



477 
{M+H)+ 
(HPLC 
ES-MS) 



A13 
step 1 , 
A 1 3 siep 
4, 

A16, 
Bl 
Cla 
A 2 step 
3b, 

A2 step 
4, 
Bl, 
Cla 



Cla 




79 




H H 



80 




r^=J Me 



1 




206- 
209 




147 
151 



5% 

MeOH/ 

45% 
EtOAc/ 
50% pet 
ether 



478 

(M+H)+ 

(HPLC 

ES-MS) 



A15 
Cla 



50% 
EtOAc/ 
50% pet 
ether 



499 

(M+H)+ 
(HPLC 
ES-MS) 




100% 
EtOAc 



479 

(M+H)+ 
(HPLC 

ES-MS) 



81 



58 



59 



60 



61 





o 



Me 



\\ // 



NH 



246- 
248 




/=H ,0 



o- 



\\ // 



NH 



Me 



247 



0.33 




5% 
MeOH' 

45% 
EtOAc/ 
50% pet 
ether 



479 
(M-HH 
(HPLC 
ES-MS) 



499 

(M+H)+ 

(HPLC 

ES-MS) 



0.30 




485 
(M+H)+ 
(HPLC 
ES-MS) 



A19, Cla 



0.30 



30% 
hexane) 

30% 
EtOAc/ 

70% 
CH2C12 



(HPLC 
ES-MS) 



466 

(M+H)*^ 

(HPLC 

ES-MS) 



0-75 



S0% 
EtOAc/ 

20% 
hexane 



EtOAc 



492 

(M+H)+ 
(FAB) 



Dla 




0.09 



MeQ 





158- 
160 1 



100% 
EtOAc 



Me 



0.39 



479 
(M+H)+ 
(HPLC 
ES-MS) 



50% 
EtOAc/ 
50% pet 
ether 




O 




NH 



82 




83 




84 



■ i 



0.47 




1 



70% 
EtOAc/ 
30% 
hexane 



0.18 



70% 
EtOAc/ 
30% 
hexane 



569 

(M-H)- 

(HPLC 

ES-MS) 



All 
Clf 
Die 



508 

(M-H)+ 

(HPLC 

ES-MS) 



All 
Clf 
Die 



0.58 



70% 
EtOAc/ 
30% 
hexane 



557 

(M+H)-^ 

(HPLC 

ES-MS) 



0.37 1 70% 

EtOAc/ 



All 
Clf 
Die 



0.19 



30% 
hexane 



70% 
EtOAc/ 

30% 
hexane 



611 

(M+H)+ 

(HPLC 

ES-MS) 



Table 5. 



3-(Trifluoromethyl)-4-bromophenyl Ureas 



O 

H H 




All 
Clf 
Die 



All 
Clf 
Die 



A2 
A17 
Cla 
D5 



85 



r 



r 



87 



88 



89 



90 



91 



R 



86 

















92 



93 



V-NH 
/=< Me 



CI >-NH 
/=< Me 



V-NH 



NH 
Me 



N 



Me 



NH 
Me 



N 



HPLC 
(min.) 



O 



O Me 
V-N 

/=< 



NH 
Me 



N 



NH 

Me 



N 



183- I 
184 



0.31 



Mass 
Spec. 
Source 

509 
(M+H)- 
(HPLC ES- 

MS) 



50% [545 
EtOAc/ (M+H)+ 



Synth. 
Method 

A2 



0.16 



50% pet 
ether 



(HPLC ES- 
MS) 



0,31 



50% |545 
EtOAc/ (M+H)+ 
50% pet (HPLCES-' 
ether IMS) 



50% 1525 
EtOAc/ (M+H)+ 
50% pet (HPLCES- 
1 ether IMS) 



0,21 



50% 
EtOAc/ 
50% pet 
ether 



511 

(M+H)+ 
(HPLC ES- 
MS) 



0.28 



0.28 



0.47 



50% 
EtOAc/ 
50% pet 
ether 

50% 
EtOAc/ 
50% pet 
ether 



50% 
EtOAc/ 
50% pet 
ether 



525 

(M+H)+ 
(HPLC ES- 
MS) 



522 

(M+H)+ 
(HPLC ES 
MS) 

1527 
(M+H)+ 
(HPLC ES- 
MS) 



A2 step 



0.46 



50% 



527 

EtOAc/ (M+H)+ 
50% pet (HPLC ES- 

ether MS) 



86 



94 













Table 6. 



NH 

V 



O 



145- 




0.41 


5% 




AlO 


150 






MeOH.^ 




Bl 








95% 
CH2C12 




Cla 

: 



5-(Trifluoromethyl)-4-chloro-2-niethoxyphenyI Ureas 

F 




OMe 




87 



Table 7 



Additional Ureas 




HPLC 
(min.) 



TLC 



0.10 



0.24 



TLC 
Solvent 
System 



50% 
EtOAc/ 
50% 
hexane 



40% 
EtOAc/ 
60% 
hexane 



Mass 
Spec. 
Source! 



442 

(M+H)^ 

(HPLC 

ES-MS) 



512 

(M+H)- 
(FAB) 



Synth. 
Method 

Al 
A2 
C3 



A2 
A4 
C2d 



A2 
C2b 



The preceding examples can be repeated with similar success by substituting the generically 
or specifically described reactants and/or operating conditions of this invention for those used 
in the preceding examples. 

From the foregoing description, one skilled in the art can easily ascertain the essential 
characteristics of this invention and, without departing from the spirit and scope thereof, can 
make various changes and modifications of the invention to adapt it to various usages and 
conditions. 
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WHAT IS CLAIMED IS: 



10 



1. A compound of Formula I: 

A - D - B (I) 
or a pharmaceutically acceptable salt thereof, wherein 
Dis -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L' )q , 
where L is a 5 or 6 membered cyclic structure bound directly to D, L' comprises a 
substituted cyclic moiety having at least 5 members, M is a bridging group having at least 
one atom, q is an integer of from 1-3; and each cyclic structure of L and L' contains 0-4 
members of the group consisting of nitrogen, oxygen and sulfur, and 

B is a substituted or unsubstituted, up to tricycUc aryl or heteroaryl moiety of up to 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L' is substituted by at least one substituent selected from the group consisting 
of -SO2RX, -C(0)Rx and -C(NRy) Rz, 

Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 
halo, 

R, is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 

Rx is Rz or NRaRb where Ra and Rb are 
25 a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 

heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
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carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-0Si(Rf)3 where Rf is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1 -3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and O and are optionally substituted by halogen; or 

c) one of Ra or Rb is -C(0)-, a C-Cs divalent alkylene group or a substituted C,- 
Cj divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 

15 members, wherein the substituents of the substituted C-Cs divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or L' is additionally substituted, the 
20 substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

wherein each W is independently selected from the group consisting of -CN, -CO2R' , 
-C(0)NR'r\ -C(0)-R', -NO2, -OR\ -SR\ -NRV, -NR'C(0)0R', -NR'C(0)R\ -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
25 from N, S and O and optionally substituted by one or more substituents independently- 
selected from the group consisting of -CN, -C02R\ -C(0)R', -C(0)NR'r', -OR'. -SR', - 
NR'r\ -NO2, -NR'C(0)R\ -NR''C(0)0R'' and halogen up to per-halo; with each R 

independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 

containing heteroatoms selected from N, S and O and optionally substituted by halogen. 
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wherein Q is -0-, -S-, -N(R')-, -{CHjU-, -C(0)-, -CH(OH)-, -(CH2)n,0-, -(CH:)„,S-, 
-(CH:)„,N(R')-, -0(CH2)m- CHX^-, -CX\-, -S-(CH2)„,- and -N(R')(CH:)n,-, where m= 1-3, 
and X° is halogen; and 

At is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Zni, wherein nl is 0 to 3 and each Z is 
independently selected from the group consisting of -CN, -CO2R , -C(0)R , -C(0)NR R', - 
NO2, -0R\ - SR' -NRV, -NR^C(0)0R\ -NR^C(0)R\ and a carbon based moiety of up to 
24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -CO2R , - 
C0R\ -C(0)NR'r\ -0R\ -SR\ -NO2, -NR'r', .NR'C(0)R', and -NR'C(0)0R', with R' as 
defined above. 



2. A compound as in claim 1 wherein: 

Ry is hydrogen, Ci-10 alkyl, Ci-io alkoxy, C3.10 cycloalkyl having 0-3 heteroatoms, C2- 
10 alkenyl, Ci.,o alkenoyl, Ce-a aryl, C3-12 hetaryl having 1-3 heteroatoms selected from N, S 
and O. C7-24 aralkyl, C7.24 alkaryl, substituted Ci-10 alkyl, substituted Ci-io alkoxy, substituted 
Ci-io cycloalkyl having 0-3 heteroatoms selected from N, S and O, substituted Ce -Cm aryl, 
substituted C3.12 hetaryl having 1-3 heteroatoms selected from N, S and O, substituted C7-24 
alkaryl or substituted C7-C24 aralkyl, where Ry is a substituted group, it is substituted by 
halogen up to per halo, 

Rz is hydrogen, Cmo alkyl, Ci-io alkoxy, C3-10 cycloalkyl having 0-3 heteroatom, C2 -10 
alkenyl, Ci.io alkenoyl, Ce-u aryl, C3 -C12 hetaryl having 1-3 heteroatoms selected from, S, N 
and O, C7.24 alkaryl , C7.24 aralkyl, substituted Ci-io alkyl, substituted d-io alkoxy, substituted 
Ce-Cu aryl, substituted C3 -Cio cycloalkyl having 0-3 heteroatoms selected from S, N and O, 

substituted C3.12 hetaryl having 1-3 heteroatoms selected from S, N and 0, substituted C7.24 

alkaryl or substituted C7-C24 aralkyl where R^ is a substituted group, it is substituted by 
halogen up to per halo, hydroxy, C,.,o alkyl, C3.12 cycloalkyl having 0-3 heteroatoms selected 
from O, S and N, C3.12 hetaryl having 1-3 heteroatoms selected from N, S and O, Ci-io 
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a c an.. C, , halo subsumed aUcyl up to per halo alky.. C.-C. halo .ubst.tu.ed ao'l 

a^' cVc. ha.o .uhsti.u..d cyclca..y. up ,o pe. ha.o cyc.oalky. hav.n. 0-3 
::oC e,:^. o:h, S a.^ O, ha. suW.u.ed C.C. h.a.y, up .o p. halo h.a., 
hIZ l.B .e.eroa.o.s se.eCed fro. O, N and S. halo suhsetu.ed C-C. arallcyl up ,o per 
halo araUcyl, halo substituted C-C. alkaryl up to per halo alkaryl, at,d .C(0)R., 
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Ra and Rb are, 

a) independently hydrogen, 

a carbon based moiety selected from te group consisting of C, -C„ a.kyl. C, - 

Co aUtoxy C, „ cycloalkyl, C..,. alkenyl, C,.„ alkenoyl. C..,: aryl, C3.,: hetaryl havtng 1-3 
C,oaUtoxy,^3.io y , .vcloalkyl having 0-3 heteroatoms selected from 

heteroatoms selected from O, N and S, C,.,: cycloalkyl na g , . ^ ^ ,,v„vv 

H S and O, C,.„ aralkyl, C,-C„ alkaryl, substituted C,.,o alky., substituted Cm. akoxy, 

. ,ed C cvcloalkyl having 0-3 he.eroatoms selected from N, S and O, substituted C 
substituted C3.10 cycioaiKyi, iid.v 1115 ^ a r\ cnHcthuted 

„ ^1, substituted hetary. having 1-3 h.eroatoms selected from N, S and O. sub liluied 
C-T -alkvl, substituted C,.„ alkary,, where R. and R. axe a substituted group, they r 
^l^i uted by halogen up .0 per halo, hydroxy, C,.,„ alky,. cycloalky. havmg^O. 
heteroatoms selected from O. S and N, hetary. having 1-3 heteroatoms se. c.ed fromj^ 
S and O Ci 1. alkoxy, C... aryl, C. halo substituted alky, up to per ha.o a.ky,, C.-C. 

u^lmed a^l up to per halo aryl, halo substituted cycloalkyl having 0-3 heteroatoms 

s " frorN, S a„d O, up to per ha.o cycloalkyl, halo substituted Ci-C. hetary, up .0 per 

, V .-. . H r r ,rilkvl ^I^ to per halo aralkyl, halo substituted C,-C:4 
halo heteraryl, halo substituted C7-C24 aralkyl up 10 pe 

alkaryl up to per halo alkaryl, and -C(0)R, ; or 

-OSi(Ri)i where R, is hydrogen, C,.,. alkyl. Cm. alkoxy, C=-C,. cycloalkyl 
having 0-3 heteroatoms selected from O, S and N, C.i. aiyl, C=-C,3 hetaryl having 
heteroatoms se.ected from O. S and N, ara.y., substibtted C m. sul^titu,^ O- 
C. alkoxv, substituted Ci-C. cyc,oa.ky, having 0-3 heteroatoms se.ected from O, S nd R 
stituted C.C. heterary, having .-3 heteroatoms se.ected from O, S, an R su s 1 u 

V, . t.t.H r alkarvl where Rf is a substituted group it is substilutea 
o arvl, and substituted C7-24 aiKaryi, wucic , .^j 

^ ,u 1 r rvcloalkvl having 0-3 heteroatoms selected 
halocen up to per halo, hydroxy, C,.,o alkyl, C3.,2 cycloalkyl havin. 

. fr 1 O and N, hetaryl having 1-3 heteroatoms selected fro. N, S and O. C,., 

Txy ar>. C. -C. alkatyl, C. -C. aralkyl, halo substituted alk.l up to per .alo 
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alkyl, Cb-Ci: halo substituted aryl up to per halo aryl, C3-C12 halo substituted cycloalkyi 
having 0-3 heteroatoms selected from N. S and O, up to per halo cycloalkyi, halo substituted 
C3-C 12 hetaryl up to per halo heterar}4, halo substituted C7-C24 aralkyl up to per halo aralkyl 
halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 

5 or 

b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O with substituents selected from the group 
consisting of halogen up to per halo, hydroxy, Cuio alkyl, Cm2 cycloalkyi having 0-3 

10 heteroatoms selected from O, S and N, C3-12 hetaryl having 1-3 heteroatoms selected from N, 
S and O, Ci-10 alkoxy, Ce-u aryl, C7 -C24 alkaryl, C7 -C24 aralkyl, halo substituted Ci-6 alkyl 
up to per halo alkyl, halo substituted C6-C12 aryl up to per halo aryl, halo substituted C3-C12 
cycloalkyi having 0-3 heteroatoms selected from N, S and O, up to per halo cycloalkyi, halo 
substituted C3-C12 hetaryl up to per halo heteraryl, halo substituted C7-C24 aralkyl up to per 

15 halo aralkyl, halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 



or 

c) one of Ra or Rb is -C(0)-, a C1-C5 divalent alkylene group or a substituted C\- 
C5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
20 members, 

wherein the substituents of the substituted Cx-C^ divalent alkylene group are selected from 
the group consisting of halogen, hydroxy, Cmo alkyl, C3.12 cycloalkyi having 0-3 heteroatoms 
selected from O, S and N, C3.12 hetaryl having 1-3 heteroatoms selected from N, S and O, Ci. 
to alkoxy, C6.12 aryl, C7 -C24 alkaryl, C7 -C24 aralkyl, C1.6 halo substituted alkyl up to per halo 

25 alkyl, C6-C12 halo substituted aryl up to per halo aryl, C3-C12 halo substituted cycloalkyi 
having 0-3 heteroatoms selected from N, S and O, up to per halo cycloalkyi, halo substituted 
C3-C12 hetaryl up to per halo heteraryl, halo substituted C7-C24 aralkyl up to per halo aralkyl, 
halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 

where R. is Cmo alkyl; -CN, -C02R<i, -ORd, -SRd, -NO2, -C(0) R^. -NR^R,, - 

30 NR<i C(0)OR^ and -NR^ C{0)R^. and and Re are independently selected from the group 
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consisting of hydrogen, Cmo, alkyU Cmo alkoxy, C3-10 cycloalkyl having 0-3 heteroatoms 
selected from O, N and S, C6-12 aryl, C3- Cn hetaryl with 1-3 heteroatoms selected from O, N 
and S and C? -C24 aralkyl, C7 -C24 alkaryl, up to per halo substituted CpCio alkyl, up to per 
halo substituted C3 -Cio cycloalkyl having 0-3 heteroatoms selected from O, N and S, up to 
per halo substituted -Cm aryl, up to per halo substituted C3 -C12 hetaryl having 1-3 
heteroatoms selected from O, N, and S, halo substituted C7-C24 alkaryl up to per halo alkaryl, 
and up to per halo substituted C7-C24 aralkyl, 

W is independently selected from the group consisting of -CN, -CO2R , -C(0)NR'R', 
-C{0)-R\ -NO2, -0R\ -SK\ -NRV, -NR^C(0)0R\ -NR^C(0)R\ Ci-Cio alkyl, Ci-Cio 
alkoxy, C2-C10 alkenyl, Ci-Cio alkenoyl, C3-C10 cycloalkyl having 0-3 heteroatoms selected 
from O, S and N, C6-C14 aryl, C7-C24 alkaryl, C7 -C24 aralkyl, C3-C12 heteroaryl having 1-3 
heteroatoms selected from O, N and S, C4-C23 alkheteroaryl having 1-3 heteroatoms selected 
from O, N and S, substituted Ci-Cio alkyl, substituted Ct-Cio alkoxy, substituted C2-C10 
alkenyl, substituted Ci-Cio alkenoyl, substituted C3-Cio cycloalkyl having 0-3 heteroatoms 
selected from O, N and S, substituted C6-C12 aryl, substituted C3-C12 hetaryl having 1-3 
heteroatoms selected from O, N and S, substituted C7-C24 aralkyl, substituted C7-C24 alkaryl, 
substituted C4-C23 alkheteroaryl having 1-3 heteroatoms selected from O, N and S, and -Q- 
Ar; 

is independently selected from H, Ci-Cio alkyl, Ci-Cio alkoxy, C2-C10 alkenyl, Ci- 
Cto alkenoyl, C3-C10 cycloalkyl having 0-3 heteroatoms- selected from O, S and N, Cb-Cu 
aryl, C3-C13 hetaryl having 1-3 heteroatoms selected from O, N and S, C7-C14 alkaryl, C7 -C24 
aralkyl, C4-C23 alkheteroaryl having 1-3 heteroatoms selected from O, N and S, up to per- 
halosubstituted Ci-Cio alkyl, up to per-halosubstituted C3-C10 cycloalkyl having 0-3 
heteroatoms selected from O, N and S, up to per-halosubstituted Ce-Cn aryl, up to per- 

halosubstituted C3-C13 hetaryl having 1-3 heteroatoms selected from O, N and up to per- 
halosubstituted C7-C24 aralkyl, up to per-halosubstituted C7-C24 alkaryl, and up to per- 
halosubstituted C4-C23 alkheteroaryl; and 
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each Z is independently selected from the group consisting of -CN, -CO2R , -C(0)R , 
-C(0)NR'R\ -NO2, -OR', - SR' -NR^R', -NR'C(0)0R\ -NR'C(0)R\ C.-Cio alkyl, CrCo 
alkoxY- C.-Co alkenyl, C-C.o alkenoyl, C3-C,o cycloalkyl having 0-3 heteroatoms selected 
from O, N and S, C^-Cu aryl, C3-C,3 hetaryl having 1-3 heteroatoms selected from O, N and 
S, C7-C24 alkaryl, C7 -C24 aralkyl, C4-C23 alkheteroaryl having 1-3 heteroatoms selected from 
O N an'd S, substituted C-Co alkyl, substituted C-Ca alkoxy, substituted C2-C.0 alkenyl, 
substituted C,-C,„ alkenoyl, substituted C3-C,o cycloalkyl having 0-3 heteroatoms selected 
from O, N and S, substituted C^-Ca aryl, substituted C7-C24 alkaryl, substituted C7-C24 
aralkyl and substituted C4-C23 alkheteroaryl having 1-3 heteroatoms selected from O, N 
and S; wherein if Z is a substituted group, the one or more substituents are selected from^the 

f r-xT rOT?'' -C^O^NR'R^ -0R\ -SR\ -NO2, -NR R . 

group consistmg of -CN, -CO2R , -v^vjK , *^i.<j;iNt^ 1^ , , 

-NR'C(0)R\ and -NR'C(0)0R'. 

3 . A compound as in claim 1 wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-, -N(R^)-. -{CH2).-, -C(0)-, -CH(OH)-, -(CH:)n.O-. - 
(CH2).S-, -(CH2).N(R')-, -0(CH2).- CHX^, -CX^., -S-(CH2).- and -N(R^)(CH2).-, where 
in= 1-3, is halogen and R''is as defined in claim 1. 

4. A compound as in claim 1 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by-OH. 

5. A compound as in claim 1 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 1 0 or less. 

6. A compound of claim 1 wherein B of Formula I is a substituted or 
unsubstituted six member aryl moiety or six member hetaryl moiety, said hetaryl moiety 
having 1 to 4 members selected from the group of hetaryl atoms consisting of nitrogen, 
oxygen and sulfur with the balance of the hetaryl moiety being carbon. 

7. A compound of claim 1 wherein B of Formula I is an unsubstituted phenyl 
aroup, an unsubstituted pyridyl group, an unsubstituted pyrimidinyl, a phenyl group 

Substituted by a substituent selected from the group consisting of halogen and Wn wherein w 
, and n are as defined in claim 1 , a pyrimidinyl group substituted by a substituent selected from 
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the group constituting of halogen and Wn, whereas W and n are as defined in Claim 1, or a 
substituted pyridyl group substituted by a substituent selected from the group consisting of 
halogen and Wn wherein W and n are as defined in claim 1 . 

8. A compound of claim 6 wherein B of Formula I is a substituted phenyl group, 
a substituted pyrimidinyl group, or substituted pyrridyl group substituted 1 to 3 times by I or 
more substituents selected from the group consisting of -CN, halogen, Ci-Cio alkyl, d-Cio 
alkoxy, -OH, up to per halo substituted Ci-Cio alkyl, up to per halo substituted Ci-Cio alkoxy 
or phenyl substituted by halogen up to per halo. 

9. A compound of claim 1, wherein L, the six member cyclic structure bound 
directly to D, is a substituted or unsubstituted 6 member aryl moiety or a substituted or 
unsubstituted 6 member hetaryl moiety, wherein said hetaryl moiety has 1 to 4 members 
selected from the group of heteroatoms consisting of nitrogen, oxygen and sulfur with the 
balance of said hetaryl moiety being carbon, wherein the one or more substituents are 
selected from the group consisting of halogen and Wn wherein W and n are as defined in 
claim 1. 

10. A compound of claim 8, wherein L, the 6 member cyclic structure bound 
directly to D, is a substituted phenyl, unsubstituted phenyl, substituted pyrimidinyl, 
unsubstituted pyrimidinyl, substituted pyridyl or unsubstituted pyridyl group. 

11. A compound of claim 1, wherein said substituted cyclic moiety comprises a 
5 to 6 membered aryl moiety or hetaryl moiety, wherein said heteraryl moiety comprises 1 to 
4 members selected from the group- of heteroatoms consisting of nitrogen, oxygen and sulfur. 

12. A compound of claim 1, wherein said substituted cyclic moiety is phenyl, 
pyridinyl or pyrimidinyl. 

13. A compound of claim 3, wherein said substituted cyclic moiety is phenyl, 
pyridinyl or pyrimidinyl. 

14. A compound of claim 6, wherein said substituted cyclic moiety is phenyl, 
pyridinyl or pyrimidinyl. 

15. A compound of claim 8, wherein said substituted cyclic moiety L' is phenyl, 

pyridinyl or pyrimidinyl. 
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16. A compound of claim 9, wherein said substituted cyclic moiety L' is phenyl, 
pyridinyl or pyrimidinyl. 

17. A compound of claim 1 0, wherein said substituted cyclic moiety L' is phenyU 

pyridinyl or pyrimidinyl. 

5 1 8. A compound of claim 14, wherein M is one or more bridging groups selected 

from the group consisting of -0-, -S-, -N(R^)-, -(CH,).-, -C(0)-, -CH(OH)-, -(CH,)„0-. - 
(CH,).S-, -(CH,).N(R^)-, -0(CH,).- CHX^-, -CXS-, -S-(CH,).- and -N(R^)(CH,).-, where 
m= 1-3, X" is halogen and R' is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 

10 halogen up to per halo. 

19. A compound of claim 15, wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-. -N(R^)-, -(CH^V, -C(0)-, -CH(OH)-, -(CH:).,0-, - 
(CH:).S-, -(CH,)n,N(R^)-, -0(CH,).- CHX^, -CXS-, -S-(CH,).- and -N(R^)(CH:V-, where 
m= 1-3, X^ is halogen and R' is hydrogen or a carbon based moiety of up to 24 carbon atoms. 

15 optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

20. A compound of claim 16. wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-, -N(R^)-, -(CH2)™-, -C(0)-, -CH(OH)-, -(CH2).0-, - 
iCn^US; -(CH.).N(R^)-, -0(CHz)„- CHX^, -CX^-, -S-CCH^W and -N(R^)(CH:).-, where 

20 m= 1-3, X" is halogen and R' is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

21. A compound of claim 1 7, wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-, -N(R^)-, -(CH,)™-, -C(0)-, -CH(OH)-, -{CH2UO-. - 

25 (CH:).S-, -(CH,)n.N(R^)-, -0(CH,W CKX\ -CX^-, -S-(CH,W and -N(R^)(CH:).-. where 
m= 1-3, X^ is halogen and R' is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

22. A compound of claim 1 wherein L' is additionally substituted 1 to 3 times by 

30 one or more substituents selected from the group consisting of C,-C,o alkyl, up to per halo 
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substitute. C,-C,c, alkyl, -CN. -OH. halogett, C-C. allcoxy and up to per halo subsftuted C 

Clo alkoxy. 

.3 A compound of clatm 13 wherein L' i= addittonally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of C-C. alkyl, up to per halo 
substituted C-Co alkyl. -CN, -OH, halogen, C-C. alkoxy and up to per halo subst.tu.ed C- 

A compound of claim 18 wherein L' is additionally substituted 1 to 3 times by 



Clo alkoxy. 
24, 



one or more substituents selected from the group consisting of C-C„ alkyl, up .0 per halo 
substttuted C-C. allcyl, -CN, -OH, halogen, C-C, alkoxy and up to per halo substrtuted C- 



10 Clo alkoxy. 

.5 A compound of claim 19 wherein L' is additionally substituted 1 to 3 «mes by 
one or more substituents selected from the group consisting of C-C. alkyl, up .0 per halo 
substituted C-C. alkyl, -CN, -OH, halogen, C-C. alkoxy and up .0 per halo substintted C- 

Clo alkoxy. 

26. A compound of claim 20 wherein L' is additionally substituted 1 to 3 times by 
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one or more substituents selected ftom the group consisting of C-C, alkyl, up to per halo 
substituted C-C. alkyl, -CN, -OH, halogen, C,-C„ alkoxy and up to per halo substttuted C- 



Clo alkoxy. 

A compound of claim 21 wherein L' is additionally substituted 1 to 3 times by 
. more substituents selected from the group consisting of C.-C. alkyl, up to per halo 
bstituted C,-C,o alkyl, -CN, -OH. halogen, C.-C. alkoxy and up to per halo substituted C- 



27. 

20 one or 
su 

C 10 alkoxy. 
28. 



A compound of claim 1 wherein is substituted by -C(0)Rx - 
29. A compound of claim 1 wherein is substituted by -SO:Rx • 
,5 30. A compound of claim 1 wherein is substituted only by -C(0)R. 

31. A compound of claim 1 wherein L' is substituted only by -SO2R. 

A compound of claim 1 wherein is substituted by -C(0)R. or -SO,R. 

wherein Rx is NR^Rb- 



32. 
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33. A compound of claim 13 wherem .s substituted by -C(0)R. or -SO:R. 
^•herein Rx is NRaRb, and and Rb are 
a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally contaimng 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
^on based substUuents of up to 24 carbon atoms, wMch optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(Rr)3 where Rr is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected f.om N, S and O and o^^^^ 
by halogen hydroxy and carbon based substituents of up to 24 carbon atoms, which 
by halo=,en, ny h from N S and O and are optionally substituted by 

optionally contain heteroatoms selected from N, S and u ana v 

halogen; or _ 

b) and R. .og«her fonn a 5-7 member heterocyclic structure of 1-3 

heteroatouts selected from N, S aud O, or a substituted 5-7 mentber heterocyclic stn^cture of 
,.3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon bas^d 
substituents of up to 24 carbon atoms, which optionally contam heteroatoms selected ftom N. 
S and O and are optionally substituted by halogen; or 

c) one of R. or R. is -C(0)-, a C-C, divalent alkylene group or a substimted C- 
C, divalent allcylene group bound to the moiety L to form a cyclic stmctuxe with at least , 
members, wheretn the substituenu of the substituted C,-C> divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based ^ J 

,0 24 carbon atoms, which optionally contain heteroatoms selected fromN, S and O and are 
optionally substituted by halogen. 

34 A compound of claim 1 S wherein L' is substimted by -C(0)R. or -SO.R., 
wheretn R. is and R. and R. are independently hydrogen or a carbon based motety 

of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and 
opt, onally substituted by halogen, hydroxy and carbon based substinrenu of up to 24 carbon 
a^s, witch opnonally contain heteroatonts selected from N, S and O and are opttonally 



substituted by halogen. 
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35. A compound of claim 19 wherein L' is substituted by -C(0)R.. wherein R. is 
NRaR. and R. and R. are independently hydrogen or a carbon based moiety of up to 30 
carbon atoms optionally containing heteroatoms selected from N, S and O and optionally 
substituted by halosen, hydroxy and carbon based substituents of up to 24 carbon atoms, 
which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 

36. A compound of claim 20 wherein L' is substituted by -C(0)R. or -SOzRx, 
wherein R. is NR.R. and R. and R. are independently hydrogen or a carbon based moiety 
of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and 
optionally substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon 
atoms, which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 

37. A compound of claim 21 wherein is substituted by -C(0)Rx or -SO.Rx, 
wherein R. is NR.R. and R. and R, are independently hydrogen or a carbon based moiety 
of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and 
optionally substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon 
atoms, which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 



38. A compound of Formula I: 

A-D-B (I) 
or a pharmaceutically acceptable salt thereof, wherein 

Dis -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L' ), , 
where L is a 6 membered aryl moiety or a 6 membered hetaryl moiety bound directly to D, 
L- comprises a substituted cyclic moiety having at least 5 members, M is a bridging group 
having at least one atom, q is an integer of from 1-3; and each cyclic structure of L and L 
contains 0-4 members of the group consisting of nitrogen, oxygen and sulfur, and 
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B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherem L' is substituted by at least one substituent selected from the group consisting 

of -SOiRx, -C(0)Rx and -C(NIly) Rz, 

R, is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 

halo, 

is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contam 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 
Rx is Rz or NRaRb where Ra and Rb are 
a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(Rf)3 where Rf is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon- atoms, which 
optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected firom N, 

S and 0 and are optionally substituted by halogen; or 

c) one of R. or R. is -C(0)-, a C-C, divalent alkyiene group or a substituted C- 
0 C, divalent alkyiene group bound to the moiety L to form a cyclic structure with at least 5 
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n^cmbers. wherein .he substi.uen.s of ,he .ubs,i«,ea C-C, dWalcn, al.ylene group are 
selected fro™ *e group consisting of halogen, hydroxy, and carbon based subsutuents o. up 
,0 24 carbon aton,s. «hich optionally contain hetercatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substttuted, L is substituted or L' is additionally subsntuted, the 
substiments are selected from the group conststing of halogen, up to per-halo, and Wn. where 

wherein each W is independently selected from the group consisting of -CN, -C0:R'. 
.C(0,NR'R'. -CCO-R', -NO. -0R\ -SR'. -NR'R', .NR'C(0,0R'. -NR'C(0)R , -Q-Ar. and 
carbon based moieties of up to 24 carbon atoms, optionally containing he.eroatoms selected 
ftom N, S and O and optionally substituted by one or more substituents independently 
selected from the g^up consisting of -CN. -C0:R'. -C(0,r'. -C(0,NR R . -OR . -SR ^- 
NrV -no. -NR'CtO)R'. -NR'C(0)OR' and halogen up to per-halo; w,th each R 
indepeldentl^'selected from H or a carbon based moiety of up to 24 carbon atoms, opnonally 
.ontaining heteroatoms selected from N, S and O and optionally substituted by halogen, 

wherein Q is -0-. -S-. -N(R')-. -(CftV. -C(0)-, -CH(OH)-, -(CH,)„0-. -(Cft)„S-. 

-(CH.)„N(R')-. -0(CH.V CHX--, -CXS-, -S-(CH,)„- and -N(R')(CH,,„-. where m- 1-3. 

and is halogen; 

^r is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
.roup consisting of nitrogen, oxygen and sul&r, which is optionally substituted by halogen, 
up to per-halo. and optionally substim.ed by Z„„ wherein nl is 0 to 3 and each Z ,s 
independently selected from the group consisting of -CN. -CO*'. -C(0)R . -C(0)NR R . - 
NO OR' - SR' -NR'R'. -NR'C{0)0R'. -NR'C(0)R', and a carbon based mo.ety of up to 
,4 clrbon Itoms. optionally containing heteroatoms selected from N. S and O and optionally 
Lbsntuted by one or more substituents are selected from the group consisting o -CN_- 
CO:R'. -COR'. -C(0>NR'R'. -OR'. -SR'. -NO. -NR'R', -NR'C(0)R', and -NR C(0)OR . 

with as defined above; and 

wherem M .s one or more bridging groups selected from the group consisting of -O- -S- - 
N(RV, -(CH.).-. -C(0)-, -CH(OH)-, -(CH3).0-, -(CH.).S-, -(CH.)„N(R ). -0(CH:). 
0 CHX\ -CX^-, -S-(CH,),.- and -N(R^)(CH,).-, where m= 1-3, is halogen. 
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39. A compound of Formula I: 

A - D - B (I) 
5 or a pharmaceutically acceptable salt thereof, wherein 

D is -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L' )q, 
where L is a substituted or unsubstituted phenyl or peritoneal moiety bound directly to D, 
comprises a substituted phenyl, peritoneal or pyrimidinyl moiety, M is a bridging group 
10 having at least one atom, q is an integer of from 1-3; and 

B is a substituted or unsubstituted phenyl or pyridine group bound directly to D, 

wherein is substituted by at least one substituent selected from the group consisting 

of -SOiRx, -C(0)Rx and -C(NRy) Rz, 

Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
15 containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 

halo, and ; 

Rz is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
20 heteroatoms selected from N, S and O arid are optionally substituted by halogen; 

Rx is Rz or NRaRb where Ra and Rb are 

a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
25 carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 

selected from N, S and 0 and are optionally substituted by halogen, or 

-OSi(Rt')3 where Rr is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
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optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-1 member heterocyclic structure of 

5 1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from 
S and O and are optionally substituted by halogen; or 

c) one of Ra or Rb is -C(0)-, a C1-C5 divalent alkylene group or a substituted d- 
C5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 

10 members, wherein the substituents of the substituted C1-C5 divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or is additionally substituted, the 

15 substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

wherein each W is independently selected from the group consisting of -CN, -CO2R , 
-C(0)NR'R\ -C(0)-R\ -NO2, -0R\ -SR\ -NR'r', -NR'C(0)0R', -NR'C(0)R', -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
20 from N, S and O and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -C02R^, -C(0)R^, -C(0)NR^R^, -OR^, -SR^, - 
NR^R\ -NO2, -NR^C(0)R^ -NR^C(0)OR^ and halogen up to per-halo; with each R^ 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 

25 wherein Q is -0-, -S-, -N(R')-, -(CH2)ni-, -C(0)-, -CH(OH)-, -(CH.)^©-, -(CH2)mS-, 

-(CH2)mN(R')., -0(CH2)m- CHX'-, -CX%-, -S-(CH2)m- and -N(R')(CH2W, where m= 1-3, 
and is halogen; 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
30 up to per-halo, and optionally substituted by Zni, wherein nl is 0 to 3 and each Z is 
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independently selected from the group consisting of -CN, -COzR^, -C(0)R\ -C(0)NR"r\ - 
NO2, -0R\ ' SR' -NR^R", -NR'C(0)0R\ -NR'C(0)R', and a carbon based moiety of up to 
24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -CO2R , - 
5 cor', -C(0)NRV, -OR^ -SR\ -NO2, -NR'r\ "NR'C{0)R\ and -NR'C(0)0R" ; and 

wherein M is one or more bridging groups selected from the group consisting of -0-, -S-, - 

N(R')-, -(CH2W, -C(0)-, -CH(OH)-, -(CH2)t^O-, -(CH2)TnS-, -(CH2)mN(R')-, -0(CH2)m- 

CHX'-, -CX^-, -S-{CH2)n.- and -N(R')(CH2)ni-, where m= 1-3, X' is halogen. 

40. A compound as in claim 38 wherein the cyclic structures of B and L bound 
10 directly to D are not substituted in the ortho position by-OH. 

41. A compound as in claim 38 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 1 0 or less, 

42. A compound as in claim 39 wherein the cyclic structures of B and L bound 
15 directly to D are not substituted in the ortho position by-OH. 

43. A compound as in claim 39 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

44. A compound as in claim 38 wherein substituents for B and L and additional 
20 substituents for L^ are selected from the group consisting of C[-Cio alkyl up to per halo 

substituted Ci-Cio alkyl, CN, OH, halogen, Ci-Cio alkoxy and up to per halo substituted C\- 
Cio alkoxy. 

45. A compound as in claim 39 wherein substituents for B and L and additional 
substituents for L', are selected from the group consisting of Ci-Cio alkyl up to per halo 

25 substituted Ci-Cio alkyl, CN, OH, halogen, Ci-Cio alkoxy and up to per halo substituted C|- 
Cio alkoxy. 

46. A compound of claim 38 wherein is substituted by C(0)Rx or S02Rx. 

47. A compound of claim 39 wherein L' is substituted by C(0)Rx or SO:Rx. 

48. A compound of claim 46 wherein R^ is N^RgRb and Ra and Rb are 
30 independently hydrogen and a carbon based moiety of up to 30 carbon, atoms optionally 
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containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen.. 

49. A compound of claim 47 wherein Rx is NRaRb and Ra and Rb are 
5 independently hydrogen and a carbon based moiety of up to 30 carbon atoms optionally 

containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen. 

50. A compound of claim 1 which is a pharmaceutically acceptable salt of a 
10 compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids s'elected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 

15 trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 

20 substituted ammonium cations and aromatic substituted ammonium cations. 

51. A compound of claim 2 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
25 methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandeUc acid; 

and 
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b) acid salts of organic and inorganic bases containing cations selected from the 
sroup consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

52, A compound of claim 33 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting; of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

53. A compound of claim 38 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

54. A compound of claim 39 which is a pharmaceutically acceptable salt of a compound 
of formula I selected from the group consisting of 
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a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 

5 trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 

10 substituted ammonium cations and aromatic substituted ammonium cations. 

55. A pharmaceutical composition comprising a compound of claim 1 or a 
pharmaceutically acceptable salt of a compound of formula I , and a physiologically 
acceptable carrier. 

56. A pharmaceutical composition comprising a compound of claim 2 consistent 
15 with fQrmula I or a pharmaceutically acceptable salt thereof, and a physiologically 

acceptable carrier. 

57. A pharmaceutical composition comprising a compound of claim 33 consistent 
with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 
acceptable carrier. 

20 58. A pharmaceutical composition comprising a compound of claim 38 consistent 

with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 
acceptable carrier. 

59. A pharmaceutical composition comprising a compound of claim 39 consistent 
with formula I or a pharmaceutically acceptable salt thereof and a physiologically 
25 acceptable carrier. 

60- A compound selected from the group consisting of 

3-tert butyl phenyl ureas of Table 1 above; 

5-tert butyl-2-methoxyphenyl ureas of Table 2 above; 
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5-(trifluoromethyl)-2 phenyl ureas of Table 3 above; 
3-(trifluoromethyl) -4 chlorophenyl ureas of Table 4 above; 
3-(trifluoromethyI)-4-bromophenyl ureas of Table 5 above; 
5-(trifluoromethyl)-4-chloro-2 methoxyphenyl ureas of Table 6 above; and 

5 ureas 101-103 in Table 7 above. 

61 . A compound selected from the group consisting of 
the 3-tert butyl phenyl ureas: 

A^-(3-rerr-butylphenyl)-A^ '-(4-(3-(7V-methylcarbamoyl)phenoxy)phenyl urea and 
iV-(3-re;t-butylphenyl)-A''^-(4-(4-acetyIphenoxy)phenyl urea; 

LO 

the 5-rerr-butyl-2-methoxyphenyl ureas: 

N-{5-rerr-butyl-2-methoxyphenyl)-A^'-(4-(l,3-dioxoisoindolin-5-yloxy)phenyl) urea, 

Ar-(5-/er/-butyl-2-methoxyphenyl)-A^-(4-(l-oxoisoindolin-5-yloxy)phenyl) urea, 

.^^-( 5 -/erf-buty 1-2 -methoxyphenyl)-/^ '-(4-(4-methoxy- 3 -(A^- 

15 methylcarbamoyl)phenoxy)phenyl) urea and 

/V-(5-r^rr-butyl-2-methoxyphenyl)-/^-(4-(3-(iV-methylcarbamoyl)phenoxy)phenyl) urea; 

the 2-methoxy-5-trifluoromethyl)phenyl ureas: 

//<2.methoxy-5-(trifluoromethyl)phenyl)-A^'-(3K2-carbamoyl-4-pyridyloxy)phenyl)urea, 
20 iV-(2-methoxy-5-(trifluoromethyl)phenyl)-A^'-(3-(2-(^-methylcarbamoyl)-4. 

pyridyloxy)phenyl) urea, 

.V-(2-methoxy-5-(trifluoromethyl)phenyl)-7V'-(4-(2-carbamoyl-4-pyridyloxy)phenyl) urea, 
A/-(2-methoxy-5-{trifluoromethyl)phenyl)-//-(4-(2-(A^-methylcarbamoyl)-4- 

pyridyloxy)phenyl) urea, 
25 Ar.(2-methoxy-5-(trifluoromethyl)phenyl)-iV'.(4-(2-(^-methylcarbamoyl)-4- 

pyridylthio)phenyl) urea, 

N-(2-methoxy-5-(trifluoromethyl)phenyl).^'-(2-chloro-4-(2-(iV-methylcarbamoyl)(4- 

pyridyloxy))phenyl) urea and 
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A^K2-methoxy-5-(trifIuoromethyl)phenyl)-A^-(3-chloro-4-(2-(N-methylcarbam 

pyridyloxy))phenyl) urea; 

the 4-chloro-3-(trifluoromethyl)phenyl ureas: 
5 A^.(4.chloro-3Ktrifluoromethyl)phenyl)-^'K3-(2-carbamoyl-4-pyridyloxy)phenyl) urea, 

^.(4.chloroOKtrifluoromethyl)phenyl)-^/'-(3-(2-(A^-methylcarbamoyl)-4-pyri 
urea, 

7V-(4-chloro-3-(tnfluoromethyl)phenyl)-;V '-(4-(2-carbamoyl-4-pyridyloxy)phenyl) urea and 
A^.(4-chloro.3-{tnfluoromethyl)phenyl)-N*K4K2-(A^-methylcarbamoyl)-4-pyridyloxy)^ 

1 0 urea. 

the 4-romo-3-(trifluoromethyl)phenyl ureas: 

.V.(4-bromoo-(trifluoromethyl)phenyl)-7^H3K2-(A^-methylcarbarnoyl)-4-pynd^ 
urea, 

15 N-(4-bromo-3-(trifluoromethyl)phenyl)-A^'-(4-(2-(7^^-methylcarbamoyl)-4-pyridyloxy)ph^ 
urea, 

A-(4-bromo-3-(trifluoromethyl)phenyl)-?/'K3-(2-(iV-methylcarbamoyl)-4-pyridylthio)phenyn 
urea, 

;V-(4-bromoO-(trifluoromethyl)phenyI)-A^'-(2-chloro-4-(2KA^-methylcarbamoyl)(4- 

20 pyridyloxy))phenyl) urea and 

A^-(4-bromo-3-(trinuoromethyl)phenyl)-A^-(3-chloro-4-(2-(A^-methylcarbanioyl)(4- 

pyridyloxy))phenyl) urea; and 

the 2-methoxy-4-chloro-5-(trifluoromethyl)phenyl ureas: 
25 A^-{2-methoxy-4-chloro-5-(trifluoroniethyl)phenyl)-7V'-(3-(2-(A^-methylcarbanioyl)-4- 

pyridyloxy)phenyl) urea, 

A^K2-methoxy-4-chloro-5Ktrifluoroniethyl)phenyl)-7V'K4-(2KA-methylcarbanioyl)-4- 
pyridyloxy)phenyl) urea, 

iV-(2-methoxy-4<hloro-5-(trifluoromethyl)phenyl)-iV-(2-chloro-4-(2-(N'- 

30 metbylcarbamoyl)(4-pyridyloxy))phenyl) urea and 

,V-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-iV'-(3-chloro-4-(2-(A^- 

methylcarbamoyl)(4-pyridyloxy))phenyl) urea. 
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62- A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 1. 

63. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
5 comprising administering a compound of Formula I of claim 33. 

64. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 38. 

65. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 39. 

10 66. A method for the treatment of a cancerous cell growth mediated by raf kinase, 

comprising administrating a compound selected from the group consisting of 

3-tert butyl phenyl ureas of Table 1 above; 

5-tert butyl-2-methoxyphenyl ureas of Table 2 above; 

5-(trifluoromethyl)-2 phenyl ureas of Table 3 above; 

15 3-(trifluoromethyl) -4 chlorophenyl ureas of Table 4 above; 

3-(trifluoromethyl)-4-bromophenyl ureas of Table 5 above; 

5-(trifluoromethyl)-4^chloro-2 methoxyphenyl ureas of Table 6 above; and 

ureas 101-103 in Table 7 above. 

67. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
20 comprising administrating a compound selected from the group consisting of 
the 3-tert butyl phenyl ureas: 

jV-(3-rerr-butylphenyl)-A^'-(4-(3-(A''-methylcarbamoyl)phenoxy)phenyl urea and 
A^-(3-?err-buty Ipheny 1)-/V '-(4-(4-acetylphenoxy)phenyl urea; 

25 the 5-ferf-butyl-2-methoxyphenyl ureas: 

A^-(5-rerr-butyl-2-methoxyphenyl)-.V'-(4-(l,3-dioxoisoindolin-5-yloxy)phenyl) urea, 
,V-(5-rerr-butyl-2-methoxyphenyl)-vV -(4-(l-oxoisoindolino-yloxy)phenyl) urea, 
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Af-(5-ferr-butyl-2-methoxyphenyl)-A^'-(4-(4-methoxy-3-(N- 
methylcarbamoyl)phenoxy)phenyl) urea and 

A^-(5-rerr-butyl-2-methoxyphenyl)-/^--(4-(3-(A^-methylcarbamoyl)phenoxy)phenyl)urea; 

5 the 2-methoxy-5-trifluoromethyl)phenyl ureas: 

7^<2-rnethoxy-5-(trifluoromethyl)phenyl)-/^-(3-(2-carbamoyl-4-pyridyloxy)phenyl)urea. 

Ar-(2-methoxy-5-(trifluoromethyl)phenyl)-7V-(3-(2-{A'-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

yV-(2-methoxy-5-(trifluoromethyl)phenyl)-A^'-(4-(2-carbamoyl-4-pyridyloxy)phenyl) urea, 
10 /V.(2-methoxy-5-(trifluoromethyl)phenyl)-A^'-(4-(2-(?/-methylcarbamoyl)-4- 

pyridyloxy)phenyl) urea, 

Ar-(2-methoxy-5-(trifluoromethyl)phenyl)-AA'-{4-(2-(^-methylcarbamoyl)-4- 
pyridylthio)phenyl) urea, 
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Ar-(2-methoxy-5-(trifluoromethyl)phenyl)-A^'-(2-chloro-4-(2-(^-methylcarbamoyl)(4- 

pyridyloxy))phenyl) urea and 
iV-(2-methoxy-5-(trifluoromethyI)phenyl)-jV'-(3-chloro-4-(2-(7^-methylcarbamoyl)(4- 

pyridyloxy))phenyl) urea; 

20 the 4-chloro-3-(trifluoromethyl)phenyl ureas: 

.V-(4-chloro-3-(trifluoromethyl)phenyl)-;^'-(3-(2-carbamoyl-4-pyridyloxy)phenyl)urea, 

A^-(4-chloro-3 -(trifluoromethyl)phenyl)-Ar '-(3-(2-(^-methylcarbamoyl)-4-pyridyloxy)phenyl) 
urea, 

A^-(4-chloro-3-(trifluoromethyl)phenyl)-Ar'.(4-(2-carbamoyl-4-pyridyloxy)phenyl)urea and 
N-(4-chloro-3-{trifluoromethyl)phenyl)-iV'-(4-(2-(A^-methylcarbamoyl)-4-pyridyloxy)phenyl) 
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urea; 



the 4-romo-3-(trifluoromethyl)phenyl ureas: 

N-(4-bromo-3-{trifluoromethyl)phenyl)-7^'-(3-(2-(N-methylcarbamoyl)-4-pyridy!oxy)phenyl) 
30 urea, 

A^-(4-bromo-3-(tnfluoromethyl)phenyl)-.V-(4-(2-(^-methylcarbamoyl)-4-pyridyloxy)phenyl) 

urea, 
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A^-(4-bromo-3-(trifluoromethyl)phenyl)-A^'-(3-(2-(A^-methylcarbamoyl)-^ 
urea, 

A-(4-bromo-3-(tnnuoromethyl)phenyl)-A^'-(2-chloro-4-(2.(A^-methylcarb^^ 
pyridyloxy))phenyl) urea and 

A'K4-bromo-3-(trifluorornethyl)phenyl)-A''-(3-chloro-4-(2-0V-methylcarba^ 
pyridyloxy))phenyl) urea; and 

the 2-methoxy-4-chloro-5-(trifluoromethyl)phenyl ureas: 
N-(2-methoxy-4-chloro-5-(trifluorom€thyl)phenyl)-A''K3-(2-(A^-niethylc^^ 

pyridyloxy)phenyl) urea, 

iV-(2-methoxy-4-chloro-5-(trifluoroniethyl)phenyl)-A^'K4K2KA^-niethylca^^ 
pyridyloxy)phenyl) urea, 

7^^-(2-rnethoxy-4-chloro-5-(trifluoroniethyl)phenyl)-iV'-(2-chloro-4-(2-(//- 
methylcarbamoyl)(4-pyridyloxy))phenyl) urea and 

A^-{2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-A^-(3-chloro-4-(2-(A''- 
methylcarbamoyl)(4-pyridyloxy))phenyl) urea. 
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Abstract of the Disclosure 

This invention relates to the use of a group of aryl ureas in treating raf mediated 
diseases, and pharmaceutical compositions for use in such therapy. 
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